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SECTION 1 

CALIBRATION 



1.1 INTRODUCTION 

1.1.1 General 

The purpose of calibration Is to take account of any 
long-term drifts in the components of the instrument and 
to restore the accuracy, traceable to a known standard. 

The period between calibrations depends upon the 
accuracy performance required from the instrument and for 
guidance, guaranteed accuracies for 24 hours, 90 days and 
1 year are quoted. 

The calibration procedures presented in the following 
pages should cater for most calibration situations. If, how- 
ever, a special problem arises, please contact our Customer 
Service Section. 



1.1.2 The Essentials for Good Calibration 

Temperature - So that the instrument can meet its 
specification over the quoted temperature range, the temp- 
erature environment should be stabilised at 23^C ±10C. 
In addition, temperature gradients around the instrument 
should be considered, therefore calibrate the Instrument In 
its normal operating position and allow plenty of room for 
ventilation. 

Warm up - It is essential that the Instrument has 
fully temperature stabilised if the best results from cali- 
bration are to be achieved. Therefore, at least a 2 hour 
warm-up period Is recommended during which time the 
line supply or the covers should not be removed even for a 
short period. In addition, if the covers have been removed, 
make certain that they are correctly fitted and that the leaf 
contacts to the Earth and Guard Shields are in good shape. 

Calibration Source - To perform a useful calibration 
the accuracy of the source should always be at least four 
times that of the instrument being calibrated. In most 
cases, examples of likely sources are given for each cali- 
bration function. 

With some calibration sources, the output may take 
several seconds to settle to a final value, therefore unless 
a shorter settling time is assured, a period of 10 seconds is 
recommended before each calibration operation. 

Guarding - It Is preferable to arrange for the DVM 



to be calibrated with 'Local Guard' selected. Furthermore 
to arrange for the 'Lo' terminal of the DVM to remain at 
'earth' throughout and let the calibration source float. 
If a 'Remote Guard' connection is necessary then examples 
are shown In the User's Handbook. 






1,1.3 TTie 'AUTOCAL' Process 
1.1. 3.1 General 

The Datron 'AUTOCAL' process means that complete 
calibration of AC, DC, Ohms and Current on every range 
can be carried out from the instruments own front panel. 
In the process, an internal non-volatile memory stores 
calibration constants for each function and range as deter- 
mined when the instrument takes a series of 16 readings of 
the applied calibration source. Internally, each of the 
readings is deviated by one sixteenth of a digit and when 
an average is taken, the instrument is able to resolve to 
better than one least significant digit displayed. 

Access to the non-volatile memory is gained using 
a key inserted into the rear panel. When calibration is 
complete, the key is removed, therefore preventing acci- 
dental or unauthorised use of the calibration routine. 



1.1. 3.2 Procedure Outline 

- Select the 'FUNCTION' and 'RANGE' to be cali- 
brated and cancel any 'MODE' or 'COMPUTE' keys. 

- Cover the 'COMPUTE' keys with the stick-on 
'CALIBRATE' overlay provided. Insert the key into the 
'CALIBRATE ENABLE' keyswitch on the rear panel 
and turn to the 'CAL' position. (The 'cal' legend will be 
displayed on the front panel.) 

If the Instrument is fitted with Option 50 IEEE Bus, 
set the rear panel address switch to 31 i.e. all 1's. 

- Connect the calibration source to the input terminals 
and operate the keys shown in the tables in the following 
pages. When a 'CALIBRATE' key is operated, its associated 
L.E.D. indicator will light and extinguish when the cali- 
bration operation is executed. 

- When all calibration is complete turn the keyswitch 
to 'RUN' and remove the key. 
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1.1. 3.3 The Five 'AUTOCAL' keys 

'Zero' * This takes account of offsets in the instrument 
and in the calibration source, 

'Gain' - This sets a scaling factor for each range and 
function, 

Tb' - This nulls the input bias current of the DC 
voltage measurement circuits to around lOpA. Therefore 
it only has a significant effect on the low DC voltage ranges 
and high resistance Ohms ranges. It can be operated as 
often as required and independently of other calibration 
operations. It will be seen that successive operations of Tb' 
approach the final nulled value of current iteratively. 

AcHf - This flattens the response of the A.C. ampli- 
fier used for AC voltage measurement. It should only be 
used when a full calibration i.e. 'Zero', 'Gain' and 'AcHf' 
is carried out. As with 'lb' the calibration action is iterative 
and requires several operations of the key to complete. 

'Lin' - This is an important calibration operation as 
it optimises the basic linearity of the internal measurement 
circuitry used for all ranges and functions. It must be used 
before any DC voltage or Ohms calibration is carried out. 

1.1. 3.4 'AUTOCAL' using 'KEYBOARD' 

This is an extension of the 'AUTOCAL' process 
which is useful when using a calibration source set to a 
nominal value but with known errors. This means for 
example that calibration directly to a standard cell is 
possible, A full explanation of the procedure is covered 
in section 1.7, 



1.2 DC VOLTAGE CALIBRATION 

1.2.1 General 

The procedure in the table opposite Is all that is 
necessary to completely 'AUTOCAL' the DC voltage 
function. Steps 1 and 2 affect the accuracy on all ranges 
and should therefore be carried out even if just one range 
is being calibrated. 

On each range a 'Zero' and 'Gain' calibration is 
required for each polarity of input. The two 'Zero' calibrat- 
ions are included to overcome a possible zero difference 
with the polarity setting of the DC calibration source. 

If the 'DVM Reading After Calibration' is not In 
accordance with the table, repeat operations of the same 
'CALIBRATE' key is permissible to improve the reading. 



1.1 .3.5 'AUTOCAL' over the Bus 

Each of the five calibration operations can be control- 
led using Option 50, the IEEE bus. This means that the 
instrument can be entirely calibrated remotely or under 
program control. As mentioned in the 'Procedure Outline' 
for a manual calibration, the rear panel address switch 
should be set to 31, i.e. all I's. When a bus calibration is 
required the address switch must be set to the address 
number assigned to the DVM in the system. More details 
of calibration with the bus are included in section 1.8. 

1.1. 3.6 'Error 4' 

If during calibration 'Error 4' is displayed, this indi- 
cates that the Calibration Source deviates too far from the 
calibration span of the instrument. Under these circum- 
stances, the calibration memory is not updated and the 
calibration LED remains on. 

in the «rse of 'Zero', 'Gain' or 'AcHf' the Calibration 
Source should be checked and the same 'CALIBRATE' 
key depressed. The 'Hold' mode may be released any 
time and the instrument will free run again. If 'Error 4' 
follows 'Ib' or 'Lin' or persistently appears following 
'Zero', 'Gain' or 'AcHf' then an instrument failure may 
have occurred. Therefore either consult our Customer 
Service Section or the Servicing Section of this Handbook. 



1.2.2 Equipment Required 

- IMn 'Lin' Source. This is a 1MJ2 5% resistor in 
parallel with a InF capacitor, shielded to reduce noise 
interference, 

- 10M^2 Tb' Source, This is a 10M^2 5% resistor in 
parallel with a InF capacitor, shielded to reduce noise 
interference. 

Datron products, number 400391 and 400392, are 
available as 'Lin' and 'Ib' sources and are recommended. 

- A DC Calibration Source. e,g.:— Fluke 750A, with a 
720, Standard Cell and a 343. 

1-2.3 Checking Accuracy after 'AUTOCAL' 

To check the accuracy after 'AUTOCAL' the 'Speci- 
fication Verification' section of the User's Handbook will 
be useful; it provides tables for quick reference of accuracy 
on all ranges and functions in displayed digits. 
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DC VOLTAGE CALIBRATION 



t 



Calibration 

Operation 


Calibration 

Source 

Output 


DVM 

Setting 


'CALIBRATE' 

Key 


DVM Reading 
After 

Calibration 


Linearity 


1M^2 Lin 
Source 


DC,10 

Filter 


'Lin' 


<10 digits 


Input Bias 
Current 


lOMfi Ib 
Source 


DC,1 


'Ib' 


<100 digits 



lOV Range 
Zero 

10V Positive 
Full Range 

10V Range 
Zero 

10V Negative 
Full Range 

IV Range 
Zero 

IV Positive 
Full Range 

IV Range 
Zero 



+0.00000V 
+ 10.00000V 
-O.OOOOOV 
^lO.OOOOOV 
+0.000000V 
+1.000000V 

-o.oooooov 



Remarks 



This calibration step 
may take around 30 
seconds to complete 

Each subsequent 
operation of 'Ib' should 
approximately halve 
the DVM reading 



DC,10 
DC, 10 
DCJO 
DC, 10 

~dcT~ 

DC,1 

DC,1 



'Zero' 

'Gain' 

'Zero' 

'Gain' 

'Zero' 

'Gain' 

'Zero' 



±o.ooo,oov 

±1 digit 

+10.000,00V 
±1 digit 

±o.ooo,oov 

±1 digit 

-10.000,00V 
±1 digit 

±.000,000V 
±1 digit 

+1. 000,000V 
±1 digit 

±.ooo,ooov 

±1 digit 



10 


1V Negative 
Full Range 


-1.000000V 


DC.1 


'Gain' 


-1.000,000V 
±1 digit 




11 


-IV Range 
Zero 


+0.0000mV 


DC..1 


'Zero' 


±0.00O,0mV 
±3 digits 


Wait for the reading 
to stabilize before 
operating 'Zero' 


12 


,1V Positive 
Full Range 


+1 00.0000m V 


DC,.1 


'Gain' 


+ 100.000,0V 
±3 digits 




13 


.IV Range 
Zero 


-O.OOOOmV 


DC,.l 


'Zero' 


±0.000,0mV 
±3 digits 


Wait for the reading 
to stabilize before 
operating 'Zero' 


14 


.TV Negative 
Full Range 


-lOO.OOOOmV 


DC,.1 


'Gain' 


-ioo.obo,ov 

±3 digits 




15 


100V Range 
Zero 


+0.0000V 


DC.IOO 


'Zero' 


±o.ooo,ov 

±1 digit 




16 


100V Positive 
Full Range 


+100.0000V 


DC,100 


'Gain' 


+1 00.000,0V 
±1 digit 




17 


100V Range 
Zero 


-o.oooov 


DC,100 


'Zero' 


±o.ooo,ov 

±1 digit 




18 


lOOV Negative 
Full Range 


-100.0000V 


DC,100 


'Gain' 


-100.000,0V 
±1 digit 




19 


lOOOV Range 
Zero 


+O.OOOV 


DC,1000 


'Zero' 


iO.OOOV 
±1 digit 




20 


1 OOOy Positive 
Full Range 


+1000.000V 


DC.IOOO 


'Gain' 


+1,OOO.OOOV 
±1 digit 


m Lethal voltages 
present - Increase 



21 1000V Range -O.OOOV DC,1000 

Zero 

22 1000V Negative —1000.000V DCJOOO 

Full Range 



iO.OOOV 
±1 digit 

-1,OOO.OOOV 
±1 digit 



calibration source 
in 100V steps if 
possible 



Lethal voltages 
present - increase 
calibration source 
in 100V steps if 
possible 
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1.3 OHMS CALIBRATION 



1.3.1 General 

The procedure in the table opposite is all that is 
necessary to completely 'AUTOCAL' the Ohms function. 
If just the Ohms or just one range of the Ohms is to be 
calibrated, then steps 1 and 2 in the DC Voltage Calibration 
table should be carried out first. Then on each Ohms range 
just a 'Zero' and 'Gain' calibration is required. 

If the 'DVM Reading After Calibration' is not In 
accordance with the table, repeat operations of the same 
'CALIBRATE' key is permissible to improve the readings. 



1.3.2 'Zero' Resistance Source 

For accurate 'Zero' calibration on Ohms it Is 
ESSENTIAL that a correctly connected zero source is used. 
Two arrangements are necessary as shown in Fig. 1.1; 
it can be' seen that '4 wire 12' selection is recommended on 
ail ranges. 

1.3.3 Equipment Required 

A set of resistance standards from 10^2 to 10M^2 
in decades; it is essential that 1012 to 100kI2 standards are 
4 terminal devices. 

1.3.4 Checking Accuracy after 'AUTOCAL' 

To check the accuracy after 'AUTOCAL' the 'Speci- 
fication Verification' section of the User's Handbook will 
be useful. It provides tables for quick reference of accuracy 
on all ranges and functions in displayed digits. 



t 






ion to lookn 




IMn and lOMH 



(Local 

Guard) 




V. 






Fig. 1.1 ZERO RESISTANCE SOURCE CONNECTIONS 
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OHMS CALIBRATION TABLE 



Step 


Calibration 

Operation 


Calibration 

Source 


DVM 

Setting 


'CALIBRATE' 

Key 


DVM Reading 
After 

Calibration 


Remarks 


1 


1012 Range 
Zero 


4 wire zero 


kl2, 4 wire, 1012 


' 'Zero' 


±0.000,0012 
±5 digits 


Walt for the reading 
to stabilize before 
operating 'Zero' 


2 


10^2 Full 
Range 


1012 [1] 
Standard 
Resistor 


kl2, 4 wire, 1012 


'Gain' 


10.000,00i2 
±5 digits 


Wait for the reading 
to stabilize before 
operating 'Gain' 


3 


.1kl2 Range 
Zero 


4 wire zero 


kl2, 4 wire, .1 


'Zero' 


±o.ooo,on 

±1 digit 




4 


.1kf2 Full 
Range 


10012 [1] 
Standard 
Resistor 


kl2, 4 wire, .1 


'Gain' 


100.000,012 
±1 digit 




5 


1kl2 Range 
Zero 


4 wire zero 


kl2, 4 wire, 1 


'Zero' 


±.000,000kl2 
±1 digit 




6 


1kS2 Full 
Range 


1kl2 [1] 
Standard 
Resistor 


kl2, 4 wire, 1 


'Gain' 


1.000,000kl2 
±1 digit 




7 


10kl2 Range 
Zero 


4 wire zero 


k£2.4 wire, 10 


'Zero' 


±0.000,00kl2 
±1 digit 




8 


10kS2 Full 
Range 


10kl2 [1] 
Standard 
Resistor 


kl2, 4 wire, 10 


'Gain' 


1 0.000, 00kl2 
±1 digit 




9 


100kJ2 
Range Zero 


4 wire zero 


kl2, 4 wire, 100 


'Zero' 


±0.000,0kl2 
±1 digit 




10 


100kS2 
Full Range 


100kl2 [1] 
Standard 
Resistor 


kl2, 4 wire, 100 


'Gain' 


100.000,0kl2 
i1 digit 




11 


1000k£2 
Range Zero 


4 wire zero 


kl2, 4 wire, 1000, 
Input Filter 


'Zero' 


±0.000kl2 
±1 digit 




12 


lOOOkn 
Full Range 


1000kl2 [1] 
Standard 
Resistor 


kl2, 4 wire, 1000, 
Input Filter 


'Gain' 


1,000.000kl2 
±5 digits 




13 


10M12 Range 
Zero 


4 wire zero 


kl[2, 4 wire, 10Mi2, 
Input Filter 


'Zero' 


±0.000,O0M12 
±1 digit 




14 


10MS2 Full 
Range 


10M12 [11 
Standard 
Resistor 


kS2,4 wire, 10MJ2, 
Input Filter 


'Gain' 


10.000,00MS2 
±25 digits 






[1 ] - With Standard Resistor sources it may be usefui to use the 'KEYBOARD' method of calibration - see section 1 .7 
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1.4 AC VOLTAGE CALIBRATION 



1.4.2 Equipment Required 



1.4.1 General 

The procedure in the table opposite is all that is 
necessary to completely 'AUTOCAL' the AC voltage 
function. On each range just a 'Zero', 'Gain' and 'AcHf' 
calibration is required. 

If the 'DVM Reading After Calibration' is not in 
accordance with the table, repeat operation of the same 
'CALIBRATE' key is permissible to Improve the readings. 
This will be necessary with the AcHf key. 



A copper shorting link and an AC calibration source 
e.g. Fluke 5200A and 521 5A. 

1.4.3 Checking Accuracy after 'AUTOCAL' 

To check the accuracy after 'AUTOCAL' the 'Speci- 
fication Verification' section of the User's Handbook will 
be useful. It provides tables for quick reference of accuracy 
on all ranges and function in displayed digits. 
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Calibration 

Operation 


Calibration 

Source 

Output 


DC coupled 
AC Zero 


Copper 
Shorting link 


.IV Range 
Zero 


Copper 
Shorting link 


IV Range 
Zero 


Copper 
Shorting link 


lOV Range 
Zero 


Copper 
Shorting link 



DVM 

Setting 

AC,DC,.1 



'CALIBRATE' 

Key 



Check only 



DVM Reading 
After 

Calibration 

O.OOOmV 
±3 digits 



: 100 digits 






Remarks 



Set 'Local Guard'. Do 
not set 'Input filter'. 
Wait for reading to 
stabilize before 
operating 'Zero' 



100V Range 
Zero 

1000V Range 
Zero 




Lethal voltage 
present. - increase 
calibration source 
In 100V steps if 
possible 

Lethal voltage 
present - increase 
calibration source 
in 100V steps if 
possible. DO 
NOT EXCEED 
25 kHz 
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1.5 DC CURRENT CALIBRATION 



1.5.1 General 

The procedure In the table below shows all that is 
necessary to completely 'AUTOCAL' the DC Current 
function. If just the DC Current or just one range of DC 
Current Is to be calibrated, then step 11 to 14 of the DC 
Voltage Calibration table should be carried out first. 
Then on each DC Current range just a 'Zero' and 'Gain' 
calibration is required.^ 

If the 'DVM Reading After Calibration' is not in 
accordance with the table then repeat operation of the 
same 'CALIBRATE' key is permissible to improve the 
reading. Where no tolerance is shown In this column, only 
the exact reading quoted with an occasional least significant 
digit showing is to be expected. 



1.5.2 Equipment Required 

A DC Current calibration source. 



1.5.3 Checking Accuracy after 'AUTOCAL' 

To check the accuracy after 'AUTOCAL' the 'Speci- 
fication Verification' section of the User's Handbook will 
be useful. It provides tables for quick reference of accuracy 
on all ranges and function in displayed digits. 



DC CURRENT CALIBRATION TABLE 



Step 


Calibration 

Operation 


Calibration 

Source 

Output 


DVM 

Setting 


'CALIBRATE' 

Key 


DVM Reading 
After 

Calibration 


Remarks 


1 


.1mA Range 
Zero 


O.OOOpA 


Dc,r,.i 


'Zero' 


±0.000;uA . 
±.1 digit 


Do not select 
'Input filter' 


2 


.1mA Full 
Range 


+100.000juA 


DC,I,.1 


'Gain' 


+100.000JUA 
±2 digits 




3 


1mA Range 
Zero 


O.OOOOOmA 




'Zero' 


±.000, 00mA 
±1 digit 




4 


1mA Full 
Range 


+ 1.00000m A 




'Gain' 


+1 .000,00mA 
±2 digits 




■ 


10mA Range 
Zero 


O.OOOOmA 




'Zero' 


±0.000,0mA 
±1 digit 




H 


10mA Full 
Range 


+ 10.0000m A 


DC,1,10 


'Gain' 


+1 0.000,0mA 




■ 


100mA Range 
Zero 


O.OOOmA 


DC4.100 


'Zero' 


±0.000mA 




8 


100mA Full 
Range 


+ 100.000mA 


DC,I,100 


'Gain' 


+ioo:ooomA 




9 


1000mA 
Range Zero 


0,00mA 


DC, 1,1 000 


'Zero' 


±0.00mA 




10 


1000mA 
Full Range 


+ 1000.00mA 


DCXIOOO 


'Gain' 


+1 ,000.00mA 
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1.6 AC CURRENT CALIBRATION 

1.6.1 General 

The procedure in the table below shows all that i$ 
required to completely 'AUTOCAL' the AC Current 
function. If just the AC Current or just one range of AC 
Current is to be calibrated, then steps 1, 2, 11 & 12 of the 
AC Voltage Calibration table must be carried out first. 
Then on each range just a 'Zero' and 'Gain' calibration is 
required. 

If the 'DVM Reading After Calibration' is not In 
accordance with the table then repeat operations of the 
same 'CALIBRATE' key is permissible to Improve the 
reading. 



1.6.2 Equipment Required 

An AC Current calibration source at 1kHz. 



1.6.3 Checking Accuracy after 'AUTOCAL' 

To check the accuracy after 'AUTOCAL' the speci- 
fication Verification section of the User's Handbook will 
be useful. It provides tables for quick reference of accuracy 
on all ranges and function in displayed digits. 



AC CURRENT CALIBRATION TABLE 



Step 


— 

Calibration 

Operation 


Calibration 

Source 

Output 


: — 

DVM 

Setting 


'CALIBRATE' 

Key 


DVM Reading 
After 

Calibration 


1 

Remarks 


1 


DC coupled 
AC Zero 


No connections 
to DVM input 
terminals 


I,DC,AC,.1 


'Zero' 


O.OOOjuA 
±.5 digits 


Do not select 
'Input filter' 


2 


.1mA Range 
Zero 


// 


I.AC..1 


Check only 


<T±100 digits 


Cancel DC coupled 


3 


1mA Range 
Zero 


tf 


I.DC,AC.1 


'Zero' 


.000,00mA 
±5 digits 




4 


10mA Range 
Zero 


tt 


I,DC,AC,10 


'Zero' 


0.000,0mA 
±5 digits 




5 


100mA Range 
Zero 


t* 


I,DC,AC,100 


'Zero' 


0.000mA 
±5 digits 




6 


1000mA 
Range Zero 


tt 


ri,DC,AC,1000 


'Zero' 


0.00mA 
±5 digits 




7 


-1mA Full 
Range 


IOOmA, 1kHz 


I,DC,AC,.1 


'Gain' 


100.000/xA 
±10 digits 




8 


1mA Full 
Range 


1mA, 1 kHz 


I.DC,AC,1 


'Gain' 


1.000,00mA 
±10 digits 




9 


10mA Full 
Range 


10mA. 1 kHz 


I,DC,AC,10 


'Gain' 


10.000,0mA 
±10 digits 




10 


100mA 
Tull Range 


100mA, 1 kHz 


I,DC,AC,100 


'Gain' 


100,000mA 
±10 digits 




11 


1000mA 
Full Range 


1A, 1 kHz 


I,DC,AC,1000 


'Gain' 


1,000.00mA 
±10 digits 
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1.7 CALIBRATION USING 'KEYBOARD' 



1*7.1 General 

The 'KEYBOARD' method of calibration is useful 
when a calibration source although set to a nominal value 
has known errors. In this situation the known value of the 
calibration source can be entered into the DVM before the 
'AUTOCAL' process is executed. The process Is functional 
during any calibration with a source of magnitude between 
20% and 200% of the range selected, but it should be noted 
that for equal magnitude source errors, calibrating at the 
lower percentage end of range produces a higher percentage 
calibration error. The 'KEYBOARD' method operates for 
both the 'Gain' and 'AcHf calibration operations. An 
example using 'KEYBOARD' to calibrate directly against 
a Standard Cell is shown in the table below. 



1.7.2 'KEYBOARD' with Negative Inputs 

If the 'KEYBOARD' method is used on DC Voltage 
calibration with Negative polarity sources, it is important 
NOT to enter a negative sign with the keyed-in source 
value. The instrument itself can determine the polarity of 
the source and update the appropriate calibration memory 
location. 



CALIBRATION EXAMPLE USING 'KEYBOARD' 



Step 


Calibration 

Operation 


Calibration 

Source 

Setting 


DVM 

Setting 


'CALIBRATE' 

Key 


DVM Reading 
After 

Calibration 


Remarks 


1 


IV Range 
Zero 


Short- 

circuit 


DC,1 


'Zero' 


±.doo,ooov 


Short connecting 
leads at Standard 
Cell end 


2 


Connect 

Standard 

Cell 


Standard Cell 


KEYBOARD 




0 




3 


Enter 
Standard 
Cell Voltage 


Standard Cell 


8,1 ,6,9.1 


■ 


+1.018,169,1 




4 


IV Range 
Calibration 


Standard Cell 


— 


'Gain' 


■M.018,169 





( 
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1.8 AUTOCAL' OVER THE BUS 

All the calibration procedures covered in this manual 
can be carried out remotely using Option 50, the IEEE Bus. 

Effectively, the five calibration keys are replaced 
by five Bus instructions and these are used instead of liie 
'CALIBRATE' keys listed in the Calibration tables on 
previous pages. 

An example of calibration with the Bus is given in 
the table below. A complete program listing for the same 
calibration operation assuming an HP9825 controller is as 
follows: — 



0: dim DS[15] 

1: dr 728 

2: wrt 728/'F3R3Q1W1=" 
3: 

4: wrt 728/^G0=" 



define 15 character string 
variable 

send 'device clear' to DVM 
(interface 7, address 28) 
program to DC 1 V, SRQ 
Mode 1, Enable CaL 

program zero cal. trigger 



5: oni 7/'srq" 

6: elr7,128 

7: if bit ("01XXXXXX",S) 
=0;jmp —1 

8: dsp "Apply IV & 
CONTINUE" 

9: 0“>S;stp 
10: wrt728"G1-" 

11: oni 7,"srq" 

12: eir7,128 

13: if bit ("01XXXXXX",S) 
=0;jmp -“1 

14: wrt 728 "T0W0=" 



15: lcl728 
16: stp 

17: "srq":rds(728)^S 

18: red 728, DS 
19: Iret 
*7717 



jump to SRQ service routine 
on interrupt 

enable SRQ interrupts from 
Interface 7 
check status byte S 
obtained by service routine 
prompt operator to apply 
calibration source on com- 
pleting zero cal 

program gain cal. trigger 



program to Internal Trigger, 
Disable Cal. on completion 
of gain cal. 

program DVM to local state 

SRQ service routine to read 
status byte 



CALIBRATION EXAMPLE USING THE BUS 



Step 


Calibration 

Operation 


Calibration 

Source 


DVM 

Setting 


Bus 

Controller 

Instruction 


DVM Reading 
After 

Calibration 


Remarks 


1 


Set DVM to 
known state 




In Remote 
State 


'Device Clear' 




Program DVM to 
predetermined state 
A0C0DXE0F3M0N0 
O0P0Q0R6S0T5 


2 


Set DVM to 
DCV, IV 
Range, and 
prepare for 
calibration 


+0.000000V 


Calibration 
key to 'CAL' 


'F3R3Q1W1=' 




Program DVM to 
Function:DC V(F3) 
Range: IV |R3) 
SRQ Mode 1 (Q1) 
Enable Cal. (W1) 


3 


IV Range 
Zero 


+0.000000V 


In Remote 
State 


*G0=' 


±.ooo,ooov 


Program 'Zero' cal., 
SRQ indicates when 
calibration operation 
completed 


4 


1V Positive 
Full Range 




In Remote 
State 


'G1=' 


+ 1.000,000V 


Program 'Gain' cal., 
SRQ indicates when 
calibration operation 
completed 


5 


Set DVM to 
Internal 
Trigger, 
Disable Cal. 






'T0W0=' 




Program DVM to 
Internal Trigger (T0), 
Disable Cal. (W0) 


6 






In Local State, 
Calibration key 
to 'RUN' 


'Local' 




DVM in normal mode, 
free-running 
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SECTION 2 

MECHANICAL DESCRIPTION 



2.1 GENERAL 

The 1071 has been designed to be either rack 
mounted in a standard 19" rack (314" (2U) height re- 
quired) or bench top/portable with integral tilt stand. An 
exploded view of the instrument is shown in Fig 2.1. 



2.2 FRONT PANEL 

The front panel incorporates the signal input termin- 
als, range, function, mode, keyboard, compute and power 
switches and a numeric/legend gas discharge display. 

2.3 REAR PANEL 

The rear panel incorporates the mains supply, power 
input socket and fuses, digital and analog output sockets, 
rear and ratio signal input sockets, rear/front panel signal 
input selection switch, run/calibrate keyswitch, caiibration 
interval (error) select switch and current option fuse. 



2.4 EXTERNAL CONSTRUCTION 

A screen printed key designation overlay adheres to 
the front panel trapping the polarising filter in front of the 
display. Both the front and rear panels are held together by 
two side extrusions running from front to rear. These 
side extrusions provide both slots for the handles or rack 



mounting . ‘ears' and locating points for the structural 
foam covers. The bottom cover is fitted with the tilt- 
stand, rubber feet and instruction card. Earth screening of 
the covers and guarding is provided by aluminium plates, 
heat-staked to the inside of the covers with electrical 
connections made by spring contacts. 

2.5 INTERNAL CONSTRUCTION 

An internal chassis is constructed from five printed 
circuit boards, held together by connectors at each corner 
and held rigid by two inner aluminium shields fixed horiz- 
ontally on the instrument's centre line running from front 
to rear. Input terminals, switches and display are mounted 
on the front printed circuit board (pcb) and the power 
supply on the rear pcb. The two side and centre pcb's 
are used for interconnections between the main circuit 
boards. 

All the main circuit boards are mounted on the inner 
shields with hinges and quick release fasteners with flexible 
connections to allow operation in the 'hinged-up' position. 
The Analog output circuitry is fixed on to the rear pcb of 
the chassis and the Ratio/Rear Input circuitry on to the 
rear panel. The options are mechanically fitted and require 
no soldering. 

The chassis is mounted on to the side extrusions with 
nylon screws, spacers and an insulation sheet to ensure 
that the 'electrical spacings' of the BSI, UL and VDE 
specifications are achieved. 



r 
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REAR GUARD SCREEN 
DIGITAL ASSEMBLY 

RATIO/REAR INPUT ASSEMBLY (OPTION) 
ANALOG OUTPUT ASSEMBLY (OPTION) 

REAR (POWER SUPPLY) PCB ASSEMBLY 

REAR PANEL ASSEMBLY 

POWER SUPPLY VOLTAGE SELECTION LINKS 

R.H. PCB ASSEMBLY 

HANDLE ASSEMBLY 

INSULATION SHEET 

RACK MOUNTING BRACKET 

SIDE EXTRUSION 

DIGITAL INTERFACE ASSEMBLY (OPTION) 

EARTH SCREEN 

DISPLAY DRIVER ASSEMBLY 



CURRENT ASSEMBLY (CfPTION) 
AC ASSEMBLY (OPTION) 

OHMS ASSEMBLY (OPTION) 
OUTER GUARD SCREEN 
BOTTOM COVER ASSEMBLY 
R.H. CENTRE GUARD SCREEN 
FRONT PANEL AND OVERLAY 
TERMINAL SUPPORT PLATE 
FRONT PCB ASSEMBLY 
FRONT GUARD SCREEN 
L.H. PCB ASSEMBLY 
L.H. CENTRE GUARD SCREEN 
CENTRE PCB ASSEMBLY 
ANALOG ASSEMBLY 
TOP COVER ASSEMBLY 



FIG. 2.1 EXPLODED VIEW OF INSTRUMENT 
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SECTION 3 

TECHNICAL DESCRIPTION 



3.1 INTRODUCTION 




The internal circuits of the basic DC only instrument 
are divided between five printed circuit board assemblies 
(shown in bold outline in Fig. 3.1). 

For the purpose of explanation each assembly will 
be described separately and each assembly further sub- 
divided according to the various functions involved. 

3.2 ANALOG ASSEMBLY (Circuit Drawing No. 430299). 

The Analog assembly is split into three distinct 
sections: (I) the Analog Interface, (ii) the DC Isolator 
and (iii) the Analog to Digital (A - D) Converter. 

The Analog Interface receives data from the Digital 
assembly to control the selection range scaling and other 
features of the analog circuitry. Messages between the 
Analog and Digital assemblies are passed via opto-lsolators, 
electrically isolating one from the other. 

The DC Isolator includes the preamplifier, range 
scaling circuits and bootstrapped sundries. The A - D 
section converts the scaled input signal to a time period 
proportional to the signal using a modified triple slope 
technique. 

3.2.1 Analog Interface (430299 sheet 5) 

3.2.1. 1 Introduction 

The Analog Interface provides electrical isolation 



between the Digital and Analog circuitry. Latched data 
from the microprocessor is passed through opto-isolators, 
decoded and latched again on an analog assembly to select 
function, range, test, average and the D - A converter 
set up conditions. A line is also provided to instruct the 
micro-processor which options are present and if the AC 
assembly is measuring a signal above 5kHz. 

3.2.1. 2 Power-On 

At power-on the A - D converter is placed Into the 
RESET condition (See Section 3.2.3.8). The analog cir- 
cuitry is then Interrogated to discern which options (if 
any) are fitted. Finally the analog circuitry is placed into 
the DC, lOOOV range until a different range or function 
is selected (See Fig. 3.3). 

To determine which options are fitted, the Digital 
assembly sends a series of messages across the isolation 
barrier, decodes them on the analog side and gates them 
with lines from the option assemblies to feed a signal 
back across the Isolation barrier to the micro-processor. 

Looking at the procedure. In more detail, the Analog 
Interface Data (ID) lines are all set to a logic 'V except one, 
which Is set to a logic 'O', depending on the option being 
Interrogated (See Fig. 3.2). As an example we will check 
to see If the AC option is fitted. ID1 is set low, the rest of 
the ID lines set high and the Analog Interface Address 
lines, IA0 and IA1 set low. The o pto -isolators / a ? a\^ 
signals,thus Ml 7-3 is low and Ml 9 pins 10, 4 and T1 are 
high. If the AC option is not fitted Ml 9-2 is driven low 
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"" ■■ ■ 

Option 

checked 


ID line low 


PinNo. ofM19 
held low If 
Option incorporated 


AC 


ID 1 


Ml 9-3 


12 


ID2 


M19-11 


I 


ID3 


Ml 9-4 


RATIO 




ID4 


M19-10 



Fig. 3.2 POWER-ON OPTIONS FITTED TEST 

via R55 from Ml 7-3, causing Ml 9-3 to be high, producing 
a logic '0' (—15 volts) on Ml 8-4. If the AC option /5 fitted 
a 33kl7 resistor on the AC assembly (R14) overrides 
R55 and a high is placed on Ml 9-2. The effect is to produce 
a high on Ml 84, turning the opto-isolator M2-B on and 
thus COND. VAL (M2-8) is high, signalling to the Digital 
as^ernbly that the AC opt[on is fined 
17, I or RATIO options are interrogated, the appropriate 
output of Ml 9 is set low if the option is fitted causing 
the COND. VAL to be set high. 

*Note: ID and lA lines 

logic = +5 volts logic '0' = 0 volts 
AD lines 

logic '1'= 0 volts logic '0' = -15 volts 

The next step in the power-up sequence as far as the 
analog circuits are concerned, is to be placed into the DC, 
lOOOV range (See Fig. 3.3 Flowchart). Firstly, all assem- 
blies are deselected by placing logic '1's on all the ID lines, 
then setting the IA0 and IA1 lines low (see Fig. 3.4), clock- 



POWERON, 



PLACE A-D 
INTO RESET 
CONDITION 



CHECK IF 
AC IS FITTED 



CHECK IF 
n IS FITTED 



CHECK IF 
I IS FITTED 



CHECK IF 
RATIO IS FITTED 
AND SELECTED 



DESELECT 
ALL ASSEMBLIES 



LOAD D-A 
WITH 

DC Ib DATA 



SELECT DC 



LOAD DC 
RET/ PATTERN 
FOR 1000V RANGE 



RESELECT 

DC 



FIG. 3.3 ANALOG INTERFACE 
SEQUENCE: POWER-UP 










17 



ing the option select latches (M20 Analog assembly, M5 AC 
assembly, M9 Ohms assembly. Ml Ratio assembly) from 
Ml 7-3. Both I A lines then return high. Secondly, the 
latches of the D - A converter (M13, M14) are set up with 
the input bias current (lb) compensation data. The ID 
lines are set to the appropriate pattern and the information 
is clocked on to Ml 3 and Ml 4 by a delayed low to high 
edge from Ml 7-4, originating from IA0 going low. The 
delay makes sure that the signal from M17-10 has disabled 
the ''F.E.T.'' latch M21 . Once again, the IA0 line returns to 
the resting state of logic '1'. Thirdly, the DC analog circuits 
are enabled by setting all the ID lines high except IDO, 
then clocking M20 by a low to high edge from M16-6 
caused by both I A lines going low. Once DC has been 
selected, the F.E.T. pattern latch Is enabled from Ml 2-1, 
and the penultimate step is to load this latch with 1000V 
range data from the ID lines (ID4 low, the rest high). 
This is executed by clocking the 'F.E.T/ latch from Ml 7-4 
once again, but this time being due to IA1 going low. The 
final step is to reselect DC as described above. 



3.2. 1.3 General Interface Update Sequence 

Before the start of each reading, the analog interface 
undergoes a complete update. The series of events is the 
same as the power-up sequence for selection of function 
and range, as can be seen by comparing the two flowcharts 
(Figs. 3.3 and 3.5). When Ohms or Current is selected, the 
DC Isolator or AC assembly is also used in the measurement' 
procedure as seen in the following table. 



Type of 
Measurement 


Circuits Selected 


Use of D -A ^ 


DC Volts 


Analog Assembly 


Input Bias Current 
Compensation 


AC Volts 


AC Assembly 


Frequency Compensation 


AC + DC Vofts 


AC Assembly 


Frequency Compensation 


Resistance 


Ohms Assembly 
and 

Analog Assembly 


Input Bias Current 
Compensation 


DC Current 


Current Assembly 
and 

Analog Assembly 


Input Bias Current 
Compensation 


AC Current 


Current Assembly ■ 
and AC Assembly 


Frequency Compensation 


AC + DC Current 


Current Assembly 
and AC Assembly 


Frequency Compensation 



The update sequence order is (i) Deselect all assemblies, 
(ii) Load D - A latches, (iii) Select AC assembly or DC 
Isolator, (iv) Load range pattern into DC or AC range 
latches, (v) Deselect DC or AC and select either the Ohms 
or Current assembly (vi) Load range pattern into ^2's or 
I range latches, (vii) Reselect circuits selected in (Mi) and 
(iv). 



/ """ \ 




FIG. 3.5 ANALOG INTERFACE 
SEQUENCE: OHMS SELECT 

Note: Steps (v) and (vi) are used only when I or ^2 is 
selected. 

Flowchart 3.5 gives the above sequence for an ohms 
update. The general form of the timing diagram for the 
above sequence is given in Fig. 3.6, the analog 'F.E.T/ 
patterns for each range of each function being given in 
Appendix 1, 



3.2.1. 4 Test 

When TEST is selected, a logic '0' is placed on ID7 
at stages (iii), (v) and (vii) in Fig. 3.6, i.e. each time a func- 
tion measurement circuit is selected. Appendix 1 lists 
the 'F.E.T.' patterns of each assembly for each test meas- 
urement cycle. 

3.2.2 DC Isolator Section 



3.2.2.1 Preamplifier Scaling (430299 sheet 1 ) 

Figure 3.8 shows the essential features of the iso- 
lator scaling circuit. For the purpose of explanation the 
same symbols are used regardless of whether the switching 
is accomplished electronically (F.E.T.) or by means of 
relay contacts. In Fig. 3.8 all switches are shown iri the 
IV RANGE position. 
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Binary coded 
D-A data — 



See Appendix 1 
"for ‘FE.T/ patterns' 



Y////////L 

Y////////L 

~'^7777/77//I 

~' 77777777/7 

y//7/777'A 

7 / 777777/1 

~Y7777////7 



>-410pS-^-*- 270pS- 



i I 

•KaSOpS -►|■•-260 pS - 



ixNXXV^':^; 

I I 

►K270 pS — ►K-260 pS - 



£ ^LL C 

*2 c^’“ ^ 

+- ii © ® 

0 ) O ® or o 
W®—i© 4 - 
rr > «+- rr 



FIG. 3.6 GENERAL FORM OF ANALOG INTERFACE UPDATE TIMING DIAGRAM 



Data Messages 
from 

Digital Board 




►Output to A-D Converter 



+ 40V 
Inverter 



FIG. 3.7 SIMPLIFIED DIAGRAM OF DC ISOLATOR 



BS s DC Bootstrap Common 
+BS* + DC Bootstrap 
-BS = -DC Bootstrap 
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The various switching combinations for the different 
ranges are as follows:— 



Range 


Gain 


Q6 


Q7 


Q8 


09 


Q10 


RLl 


IdOmV 


X31.6 


ON 


OFF 


ON 


OFF 


OFF 


ON 


IV 


X3.16 


OFF 


OFF 


ON 


OFF 


ON 


ON 


10V 


43.16 


OFF 


ON 


OFF 


ON 


OFF . 


ON 


100V 


431.6 


OFF 


OFF 


ON 


OFF 


ON 


OFF 


1000V 


4316 


OFF 


ON 


OFF 


ON 


OFF 


OFF 


DC 




OFF 


OFF 


OFF 


ON 


OFF 


OFF 



The configuration of the circuit for each range is 
shown In Fig. 3.9. 

Reference should be made to circuit diagram number 
430299, sheet 1, for the complete circuit. Sheet 2 gives 
tables of the coding on the input control lines (from the 
Analog Interface). 



When the 100V or IkV range is selected, a -f-lOO, 
10M^2 input attenuator (R143, R156, R149, R148) is 
incorporated into the circuit. This Is a matched set of re- 
sistors for low temperature coefficient. The selection of a 
lower range energizes relay RLl (via Q33), causing resistor 
chain R119-R122 to be in series with the Hi input. Should 
an overload signal then be applied, the resistor chain 
limits the current and the power dissipation is such that 
1000V can be applied continuously. 

The amplifier end of the resistors Is clamped by 
zener diodes D22, D23 and Q18, Q19 to low, thus the 



amplifier Input can never exceed approximately ± 24( 
volts. 

The output from the DC Isolator, test point (TP13) 
is approximately 3.16 volts ( ~ >/ 10^ ) for a full range 
(1000000) Input by the following methods:— (See Fig. 3.9) 

lOOmV Range Q6 and Q8 are turned on; all other F.E.T.'s 
are turned off and RLl energised. Thus the 
output of the amplifier is connected to Its 
Inverting Input via R108, R109, R110, 
R111 and Q6, an attenuator chain of 
-j-31.6, giving the amplifier an overall 
gain of X 31.6 Q8 connects the preamp- 
lifier directly to the output. 

IV Range Q10 and Q8 are turned on, all other 
F.E.T.'s are turned off and RLl energised. 
The output of the amplifier is connected to 
its inverting Input via R108, R109, R110, 
R111 and Q10, an attenuator chain of 
-^3.16, giving the amplifier an overall 
gain of X3.16. Q8, once again, connects 
the preamplifier directly to the output. 

10V Range Q9 and Q7 are turned on; all other F.E.T.'s 
are turned off and RLl energised. Q9 
causes the amplifier output to be directly 
connected to Its Inverting input, giving a 
gain of unity. The output of the ampli- 
fier is attenuated by 3.16 (R114, R115) 
before being passed to the output via 
Q7 instead of Q8. 





f 
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FIG. 3.9 PREAMPLIFIER GAIN CIRCUITS 

^ . 



lOOV and These two ranges select the IV and 10V 
1000V Ranges ranges respectively but a 4-100 attenuator 
(R149, R156, R143, R148) is inserted 
between Hi and the preamplifier input 
when RL1 is de-energised. 



3.2.2.2 Preamplifier (430299 sheet 1 ) 

The preamplifier is designed to present an input 
impedance of greater than 10,000M12 for signals up to ± 
20 volts. It is also bootstrapped (tracking of both ground 
lines and supply voltages with input signal) being essential 
for correct operation of Input bias compensatioi|, temper- 
ature compensation and common mode rejection. 

Q12 Is a well matched monolithic NPN transistor 
pair exhibiting minimal voltage drift and low noise charact- 
eristics, the output being buffered by M31. To compensate 
for the current gain drift of Q12 at different temperatures 
(approx. — 1%/^C), the change In the base-emitter voltage 
of one half of Q12 is sensed by M30. The drift compen- 
sation is linearised to 1%/^C by thermistor R218. Thus 
the input bias current is kept constant with temperature. 



3.2.2.3 DC Bootstrap (430299 sheet 2) 

Bootstrapping supplies are generated which track the 
Input signal directly (BS), track the input signal with a 
positive offset of +12V(+BS) and track the input signal 
with a negative offset of -12(— BS). 

M32 is the high impedance buffer which tracks the 
inverting input of the preamplifier. The offset of M32 is 
adjusted so that its Input Is within lOOjuV of the input of 
the preamplifier. M 32 thus functions as the low impedance 
rail (BS) following the Input signal. 

Selection of DC(M20-3) enables the capacitive 
Inverter driven from M33 to provide an unregulated 
+42V(TL4) and — 42V(TL5) supply from the ±15V supply. 
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The positive Bootstrap supply (+BS) is generated 
as a current source comprising Q26 and the shunt regulator, 
Q27, referenced to D50. When the output voltage of the 
regulator is approximately 1.2 volts above D50 cathode, 
Q27 conducts current Into R175. Since the current in 
R175 is controlled to be constant by Q30, referenced to 
D50, the current flowing through R174 Is reduced. Hence 
the supply current, '"mirrored" in R173, is reduced and the 
output voltage controlled. 

The negative bootstrap supply (— BS) is generated 
In a similar manner. Thus bootstrapped supplies of approx- 
imately ±12 volts are produced, tracking the input signal 
exactly. 

3.2.2.4 Filtering (430299 sheet 1) 

Selection of filter causes an active filter to be 
switched in by relay, R12, (via Q32). The filter gives an 
attenuation of — 54dB at 50Hz. The essential components 
of the filter are shown In Fig. 3.10. 

3.2.2.5 Input Current (lb) Compensation 
(430299 sheets 1 and 5) 

During the calibration cycle, the microprocessor 
notes and stores the zero error due to the bias current 
(measured in a known source resistor). When DC is selected, 
this information Is recalled by the microprocessor, trans- 
ferred across the isolation barrier and latched inta Ml 3 
and M14, see Fig. 3.11. 

The output from the latches is applied to the binary 
resistor ladder network, AN2, providing a 255 step digital 
to analog conversion. The analog signal is applied to the 
Inverting input of M3 so that the output drives current. 



through the diode, to control the current in the corres- 
ponding transistor of the opto-isolator, M23. The transistor 
of the opto-isolator sinks current to the —15V supply 
until the voltage across R 198 Is equal to the voltage applied 
to the Inverting input of M3. 

The other half of the opto-isolator acts as a current 
mirror, referenced to the bootstrap (BS) supply. Thus 
the input current correction Is floated on the bootstrap 
supply,, tracking the input signal and Is divided by R84 to 
R128 and R129 to null the bias current of the preamplifier. 
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3.2.2.6 Test (430299 sheets 1 and 5) 

During the self-test routine, (actuated from the 
front panel or remotely programmed) the DC Isolator is 
checked for correct operation. The circuitry is placed into 
the 0.1V range, as described In 3.2. 1.3, except that relay 
RL1 is not energized, (i.e. the -r 100 attenuator is across 
the Input amplifier). Filter is selected and F.E.T. Q5 
'closed' via M20-5 causing a small signal to be Injected 
into the feedback path of the input amplifier. Thus a 
signal of —3.125 volts is output from the DC Isolator 
(TP13). This signal is then measured and compared with 
a stored value. If the measured signal is within +6% of the 
stored value, the test continues with a IV range check and 
a 10V range check. 



Range 


Output signal from DC Isolator ^ 
(TP13) 


0.1V 

IV 

10V 


— 3.125 volts 
-0.2193 volts 
+ 0.06932 volts 



DC Isolator Output Test Voltages 



3.2.3 Analog to Digital Conversion (Analog Section) 
(430299 Sheets 3 and 4) 



3.2.3. 1 General Principles 

Section 1 and Fig. 1.1 of the User's Handbook 
gives a very basic description of the principles of the 
integration Involved. The technique used in the Autocal 
Voltmeter is a quadruple slope, the two extra slopes being 
towards the end of the signal and reference integration 
periods respectively. 

Fig.- 3.12 Is a simplified diagram showing the essent- 
ials of the analog section of the A - D conversion and 
should be used with timing diagram Fig. 3.13 for full 
appreciation of the circuit operation. 



3.2.3.2 A - D Input Control 

The analog signal from the DC Isolator is applied to 
the analog multiplexer (M35) and fed to the input of the 
buffer (Q36/M34). This in turn feeds the signal to the 
integrator comprising of Q35, M25 and C9. 

Control of the multiplexer is derived from the Digital 
assembly via opto-isolators M4, M5 and M6. These signals 
control the sequence of events, allowing first the signal, 
then a bias voltage of the same polarity as the signal, 
followed by opposite polarity reference and reference 
-^16 signals to the buffer and Integrator. The multiplexer 
is then placed In a reset condition ready for the next 
measurement cycle. Fig. 3.14 gives the multiplexer control 
line sequence for both positive and negative signals. 






STATE 


a 


b 


c 




STATE 


a 


b 


c 


RESET 1 


1 


1 


1 




RESET 


1 


1 


1 


SIG 


1 


1 


0 




SIG 


1 


1 


0 


+ BIAS 


0 


1 


1 




-BIAS 


0 


1 


0 


-REF 1 


1 


0 


1 




+REF 1 


1 


0 


0 


-REF 2 


0 


0 


1 




+REF 2 


0 


0 


0 


RESET 


1 


1 


1 




RESET 


1 


1 


1 



Positive signal Negative signal 

Logic levels : (0 = -8V, 1 = +8V) 

Fig 3.14 MULTIPLEXER CONTROL LINE SIGNALS 



3.2.3.S Reference Voltages and Control Logic Power 
Supply 

REF 1 : The two halves of M39 in conjunction with zener 
diodes D60 and D59 form the positive and negative refer- 
ence voltages respectively, D65 and D64 being 'start-up' 
diodes (see Fig. 3.15). The outputs of M39 (+11 and 
—11 volts) supply the defined current for the reference 
zeners via R212 and R38 respectively. R19 and R18 
are selected by Datron so that each zener has zero voltage/ 
temperature coefficient. 

The resistor chains R41-R45 and R88-R92 are binary 
weighted values allowing the set up of the exact nominal 
REF 1 voltages, of ±6.34V, by cutting the appropriate 
links. 

REF 2 : The second reference is 1/1 6th of REF 1. The 
positive and negative REFl voltages are divided by R71, 
R68 and R214, R70 respectively. 

The power supplies for the logic circuits M35, M29, 
M27, M28 and opto-isolators Ml, M4, M5 and M6 are also 
derived from M39 via zener diodes D61 and D62, giving 
supply voltages of ±8 volts. 



3.2.3.4 High Speed Buffer 

C22 slows the switching edges from the multiplexer 
M35 so that the buffer cannot slew-limit and thus lose the 
charge. The signals are fed to Q36, M34 which comprise a 
high speed buffer with high common mode rejection ratio 
(see Fig. 3,16). The common mode rejection Is dependent 









FIG. 3.17 INTEGRATOR CIRCUIT 



on the power supplies of Q36 (from R66 and R11-R15) 
being bootstrapped to the output of the buffer, via D2 
and D4. Thus the difference between input signal and 
power supply around the input stage is maintained constant 
whatever the input signal. 

Q2 and Q3 boosts the gain of Q36 by allowing the 
drains to see a high load resistance. 



3.2.3.5 Integrator 

The Integrator basically comprises an amplifier made 
up from Q35 and M25 with a charge storing capacitor C9 
(See Fig. 3.17). The low gate leakage F.E.T. pair, Q35, 
boosts the gain of the integrator such that It is great enough 
to guarantee no non-linearity errors due to finite gain. 

R4, CIO driven by an attenuated and inverted version 
of the integrator-output waveform, via R26 and R5, form 
a circuit to compensate for the small amount of dielectric 
absorption present in C9. 

C11, R23 and R27 provide similar compensation but 
in this case the time constant is such that it effects the 
linearity, with R23 set to correct linearity at 1/1 0th of 
full range. 

3.2.3.G 1st Null Detector 

The 1st null detector comprises a low noise amplifier, 
M22, in an inverting configuration, where the DC gain 



Is controlled by the ratio of R59 to R28 for small Inputs. 
For larger inputs from the integrator the clamp diodes, D1 
and D3, prevent the amplifier from saturating. 

During REF 1 the non-inverting input Is offset by 
approximately lOmV to determine the point at which 
REF 2 is applied (after counting is synchronised). In 
REF 2 the offset reduces by a factor of 16 giving the 
null reference point. 
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3.2.3.7 2nd Null Detector 

The signal from the 1st null detector is applied to 
M15 which boosts the voltage gain. The output provides a 
logic drive signal via opto-isolator Ml, signalling the digital 
circuitry whenever a null condition changes. Fig. 3.19. 



When in an averaging mode (Av, Input Zero or 
CAL ZERO selected) the 2nd null detector Is offset a small 
amount In a cycle of 16 steps. (See Fig. 3.20). This offset 
Is produced from the digital to analog converter, M28, 
which is clocked from M6, t he C control opto-isolator 
and enabled by the level shifted AVE signal. 







26 



3.2.3.S Reset Period 

At the end of a measurement cycle or in hold, the 
circuitry is placed into a reset condition. The control 
lines of the multiplexer M35 allows the 0 volts reference 
input, at pin 4, to be connected to its output. (See 
Fig. 3.21). At the same time the reset line (M27-3) is taken 
high turning on M26. This reset signal, applied to pins 
5 and 12 of M26 allows the output of the 1st null detector 
to be fed back via R60 to a sample and hold capacitor Cl 2 
on the integrator. 



Thus, with the input to the A - D converter at zero 
volts, the charge stored on Cl 2 is the sum of all the offsets 
from the multiplexer, buffer. Integrator and 1st null detec- 
tor, allowing the 1st null detector to indicate the true zero 
crossing (null) point. 

The reset signal applied to M26 pins 6 and 13 merely 
allows a lower impedance path between the buffer and the 
integrator to speed up the settling time as C9 is discharged 
to zero. 



C9 




FIG. 3.21 SIMPLIFIED DIAGRAM OF A - D DURING RESET PERIOD 
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3.3 AC ASSEMBLY (Circuit Drawing IVIo. 430402) 



3.3.1 General Principles 

The preamplifier buffers and ranges the signal In 
order to present 0.9 volts full range to the AC to DC 
converter section. 

Once converted to an equivalent DC signal. It is 
applied to the analog to digital converter on the main 
analog assembly. 

The conversion technique is electronic true RMS 
sensing as shown in the simplified block diagram Fig. 
3.22. The Datron RMS module can be best considered as a 
functional block consisting of circuitry which accepts two 
inputs, V and Vf, computes V2/Vf and has an output of 
V which is then filtered so that all the AC components are 
removed. The output of the block is fed back to Vf, thus 
closing the loop around the whole circuitry. 

Mathematically: Vx = Vq 

but Vx = V2/Vf 

V2/Vf = Vo, but Vp = Vf 



V2 = Vq2 




3.3.2 Preamplifier and Scaling (430402 sheet 1 ) 

Relay RL2 is energised on selection of AC, directly 
connecting the HI terminal to the input of the AC assem- 
bly. If DC and AC are selected together, the AC assembly 
becomes DC coupled by energising RL3, causing C57, the 
AC coupling capacitor, to be by-passed. 

The signal Is then fed to the switched gain inverting 
preamplifier whose full range output is 0.9 volts r.m.s. 
A simplified diagram of this arrangement Is shown In 
Fig. 3.23. The frequency response is held flat, to within 
±1%, by controlling the gain defining component time 
constants, to a similar order of accuracy. Residual errors 
are removed by the frequency compensation stage. (See 
section 3.3.4). 

The preamplifier has a stable DC path provided by a 
dual transistor pair Q33 and a fast AC path by dual F.E.T.'s 
Q32 and Q34. Further gain is provided by the following 
long-tail pair cascade of Q20, Q21, Q22 and Q23, which 
is loaded by a current mirror, Q24. Q15 and Q16 with 
bias components Q17 and Q18 form a conventional class 
AB output stage. R121 compensates for the bias current 
of Q33, while R1 12 trims the offset voltage to zero. 

The unity gain frequency compensation amplifier 
consists of a stable DC path, provided by Mil, and a 
fast AC path provided by Q25 to Q29. The bootstrap 
circuit of Q19 presents the varicap diode. Dll, with a 
high Impedance, thus ensuring that the varicap is not 
shunted to ground. 
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3.3.3 RMS Converter (430402 sheet 2) 

The RMS converter takes the scaled AC signal from 
the preamplifier and converts it to an equivalent DC signal 
suitable for Analog-to-Digital conversion. The conversion 
technique is electronic true RMS sensing as shown in the 
simplified block diagram Fig. 3.25. 

M8 and M9 form a summing type, full wave recti- 
fier. The output of M8, a precision half-wave rectifier 
inverter, is summed with the non-Inverted signal with a 
weighting of 2 : 1 at the input of M9. This forces a full- 
wave rectified current to flow in RMS module M6. Potent- 
iometer R50 balances the rectifier to provide the same 
output for non -inverted or inverted asy metric waveforms. 



The output current from the RMS module passes 
into filter-buffer M1 and Is converted to a nominal 5 volt 
for a full range signal. Q1 and Q2 switch In additional 
capacitors when FILTER is selected, to operate down to 
45Hz. M1 is a voltage to current converter providing a 
feedback current to the RMS module propor tional to th e 
output voltage. R90 Is the zero adjustment for the half 
wave rectifier M8 and R35 Is the high crest factor gain 
adjustment. R75 is adjusted for optimum linearity. 

The output of M1 (TP2) is fed to a resistor chain 
R1 - R7, to provide an output of 3.14 volts by the selection 
of resistors R2 - R5. Q3 is turned on when AC Is selected 
and switches the output of the AC converter Into the 
Analog-to-Digital Converter (Drawing No. 430299 sheets 3 
and 4). 
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3.3.4 High Frequency Compensation 

During the calibration cycle, the microprocessor 
notes and stores the high frequency (HF) error of each 
range. When AC volts is selected the compensation inform- 
ation for a particular range is recalled by the micropro- 
cessor, transferred across the isolation barrier and latched 
on to M13, M14 (Drawing No. 430299 sheet 5), see Fig. 
3.26. As in the case of the Input Current Compensation 
(Section 3.2.2.5), the output from the latches Is applied to 
a digital-to-analog converter, AN2. The voltage produced is 
fed to the AC converter via connector J1 pin 11 and 
applied to varicap Dll. The varicap is thus adjusted to 
give the amplifier chain a flat frequency response. 



The calibration is carried out at one H.F. frequency 
but since it flattens the AC amplifier response, the correct- 
ion is valid for all specified frequencies. It should be noted 
that the calibration routine Is iterative since the varicap 
Is non-linear. 

3.3.5 Frequency Detection (430402 sheet 2) 

The signal frequency is monitored by M10 which Is 
set so that a signal frequency greater than 5kHz causes a 
logic '1', (0 volts) on M10 - 4. This signal indicates to the 
Digital Board via Ml 8, M2 (Drawing No. 430299 sheet 
5) which one of the two sets of specifications should be 
used for calculating the measurement uncertainty when 
the error key is depressed. 

3.3.6 Test 

During the self-test routine (actuated from the front 
panel or remotely programmed) the AC assembly Is 
checked for correct operation. The circuitry Is placed into 
the .IV range as described in Section 3.2. 1.3. Filter is 
selected and F.E.T. Q31 is 'closed' from M5 - 13 causing 
a signal of 0.08 volts DC to be injected into the preampli- 
fier. Thus a signal of approximately 3.14 volts Is output 
from the RMS section and applied to the A - D converter 
situated on the Analog assembly. This signal Is then meas- 
ured and compared with a stored value. If the measured 
signal is within ±6% of the stored value, the test continues 
with a IV range check. 

Range Output from RMS section 

+3.14 volts 

^ +0.314 volts 

3.4 OHMS ASSEMBLY (Circuit Drawing No. 430303) 

The instrument functions by measuring the voltage 
across an unknown resistance with a known constant 
current flowing in it. The converter can be split into two 
parts: a low drift voltage follower and a constant current 
source covering 6 decades from lOOnA to 10mA (see Fig. 
3.27). 



to the front/rear panel Lo terminal, but goes via RL1 on 
the Ohms assembly (connector link removed on side 
panel). Lo becomes an active terminal in resistance meas- 
urements. 




3.4.1 Low Drift Voltage Follower 

When OHMS Is selected, the front panel Lo terminal 
is connected to the -ve input of amplifier Q10/M3, the 
+ve input being referred to DC Isolator Lo (this remains 
reference common). Q10/M3 together with output foll- 
ower 013, will thus apply a voltage at the 1+ terminal via 
RL1 such that the voltage at front panel Lo is at reference 
common plus any offset due to Q10/M3. This voltage 
offset drift is kept small for changes of temperature by 
compensating the Input bias current of 01 0 with the 
current in R67, which changes with temperature due to 
the voltage drift at 01 0 emitters. 01 0 Input bias current 
is initially nulled by R26. 

Thus If we consider 2-wlre measurement, 1+ is linked 
to Hi, I— is linked to Lo and the unknown resistance 
linked "between HI and Lo, with a constant current flowing 
from I+/HI, through the unknown resistance (Rx) to Lo/I— . 
The Lo terminal is maintained at OV. Therefore the Hi 
terminal (DC Isolator input) is at I constant x Rx volts 
above Lo. As long as the error Is small referred to reference 
0, the DVM will read the correct resistance. 

Input protection is provided as follows: — 

Voltage/Current applied to Input terminals: 

1+ R9, DIO, Dll 

I- R2, D1, D2,Q25, R23 

Lo R12, R13,Q8,Q9 

Open circuit voltage limit protection: 

1+ R15, R16,Q6,Q7 

I- R6, D7, D8, Q2, Q22 



It should be noted that when the Ohms assembly 
is fitted the DC Isolator Lo is no longer directly connected 
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3.4.2 Constant Current Source 

Seven decades of ohms ranges are provided by 6 
ranges of current and 2 ranges of DC Isolator voltage gain 
(lOOmV range for 10S2, IV range otherwise). See Fig. 
3.29. 



/ \ 



Range 


Current 


F.E.T.'s/Switches turned on 


Current 

Selector 


Leakage path 


roJ2 


10mA 


Q11, M2(A) 




100J2 


10mA 


Q11,M2(A) 




ikn 


1mA 


MKA) 




10kf2 


lOOjUA 


M1(B) 




100kJ2 


^0^JlA 


Q4 


M2(B) 


iivii2 


IjUA 


Q1, MKD) 


Q3, M2(C) 


10IVIJ2 


lOOnA 


Q1,M1(C) 


Q3, M2(C) 



FIG. 3.29 OHMS CURRENT RANGE SWITCHING J 

When kJ2's is selected, Q17 (sheet 2) is turned on 
enabling astable MS to produce a 200Hz signal to switch 
M5. Thus when gates B and C of M5 are open, C9 is 



charged up from the negative reference (originating from 
the analog section of the A - D converter). These gates then 
close and A and B open, sharing the charge with C8, the 
voltage across C8 equals the reference voltage (sheet 1). 
The voltage developed across C8 causes M4 to sink current 
through resistor chain R24, R25, R29, R30, R31 until 
the voltage developed across the chain balances that across 
C8. Thus the current required for a particular range is 
selected by the value of the resistor chain switched by Ml, 
M2 and Q4. Simplified diagram Fig. 3.30 shows the resistor 
chain and switching for each range. On the high resistance 
ranges leakage paths are provided by Q3, M2(B) and M2(C). 

To produce good common mode rejection, M4 supplies 
are bootstrapped, the supply span being defined by a 
12 volt zener, D17. The filtered bootstrap supplies (+^2BS 
and -S7BS) power the astable (M6) and bilateral switch 
M5. 

The use of ohms guard permits in-circuit measure- 
ment of resistors, provided shunt paths are greater than 
100J2 and a suitable tapping point is available. Consider 
Fig. 3.31. Guard is reference 0, Lo is actively maintained 
within microvolts of reference 0 (as previously explained). 
Thus there is no voltage across Rz and consequently no 
current in Rz. Voltage follower Q10/M3 will simply pass 
more current into Ry from the I-t terminal until the select- 
ed current for the particular range flows through Rx. 





I 
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3.4.3 Test 

During the self-test routine (actuated from the front 
panel or remotely programmed), the Ohms Converter is 
checked for correct operation. The circuitry is placed into 
the 10kr2 range as described in Section 3.2. 1.3. Filter is 
selected and F.E.T. Q5 'closed' from M9-1 causing R8 
(9.76kl2) to be placed between 1+ and I—. Thus with 
1+ and Hi, I— and Lo connected (2-wire if front panel 
input selected), the DC Isolator (which is also in the TEST 
mode) measures the voltage developed across the resistor 
(approx 1 volt). The resulting voltage output from the DC 
Isolator is applied to the A - D converter, measured and 
compared to the stored value. If the measured signal is 
within ±6% of the stored value, the test is complete. 



3.5 CURRENT ASSEMBLY (Drawing No. 430304) 

The Current assembly contains a set of selectable 
precision current shunts, the voltage developed across the 
shunt(s) being sampled by the DC or AC voltage measure- 
ment circuits. 



3.5.1 Current Measurements 

Precision current shunts of 0.1^^, 10, 9r2, 90^2 and 
90012 connected in series provide an output of lOOmV 
for a full range signal. To eliminate errors In measurement 
due to lead or contact resistance, all current shunts are 
4-wlre sensed i.e. a pair of current leads and a pair of 
voltage leads to the shunt(s) switched separately. The 
voltage developed across the shunt(s) is fed to the DC 
Isolator In DCI and the AC assembly In ACI or DCI + 
ACI. The latter, DC coupled mode, computing the RMS 
value of the DC and AC component of the Input current. 
These circuits are placed in the '.IV range' amplifying the 
signal by 3.16. The output of buffer M5 is used to guard 
leakage paths on the current board. 

Overload protection up to 2 amps Is provided by 
diodes D13 — D16. An input greater than 2 amps causes the 
current fuse, located on the rear panel, to blow. 





I 
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To DC Isolator 
or AC Assembly 



FIG. 3.32 SIMPLIFIED DIAGRAM OF CURRENT ASSEMBLY 



3.5.2 Test 

During the self test routine, the Current assembly 
is checked for correct operation. The circuitry is placed 
into the .1mA DC current range as described in Section 
3.2. 1.3 with the DC Isolator in the lOOmV range. Filter 
is selected and F.E.T. Q9 closes from M4 — 10 allowing 
current to flow through R18 to the IOOmA range shunts, 
from the +15V supply. Thus a voltage of approximately 
0.3 volts is developed across the shunts and fed to the DC 
Isolator. This voltage combined with the effect of the 
voltage injected due to the DC Isolator being in Test (Sec- 
tion 3.2.2.6) causes the output of the DC Isolator to be 
approximately 5.75 volts. After measurement by the A-D 
converter, the value is compared to the stored value. If 
the measured signal Is within 6% of the stored value, the 
test Is complete. 

3.6 REAR INPUT/RATIO INPUT (Circuit Drawing 

No. 430307). 

3.6.1 General 

The Rear Input/Ratio Input assembly contains 
the switching circuitry to enable one of the three analog 
signal sources to be connected to the measurement circuits 
of the DVM. When Rear Input is selected either remotely 
or on the rear panel of the Instrument and the RATIO key 
Is depressed, the switching circuitry, under microprocessor 
control, selects the ratio (reference) input then the rear 
(signal) Input, taking one valid reading at each stage. 

3.6.2 Front Panel/Rear Panel Input 

When Front Input is selected, either remotely or on 
the rear panel, this causes the base of Q1 to be connected 



to 0 volts, turning on the transistor. Thus relays RL1 and 
RL2 are energised, causing the front signal Input terminals 
to be connected to the measurement circuits. Should 
Rear Input be selected, relays RLl and RL2 are de-ener- 
gised, connecting the rear input to the measurement 
circuits. 

3.6.3 Ratio 

During the last part of the analog Interface update 
sequence (see Fig. 3.6) MI-5 is taken high causing the flip- 
flop (Ml) to be clocked high (0 volts) on pin 1. The signal 
is applied to Q2 energising the ratio mode input selector 
relays, RL3 and RL4. Thus the inputs to the 'Ratio Input' 
on the rear panel are connected to the measurement cir- 
cuits. Once a valid reading has taken place, the 'Rear Input^ 
lines are connected to the measurement circuits by leaving 
Ml -5 low. This de-energises the relays as Q2 is turned off. 
Another reading is taken and the ratio calculated. 

3.6.4 Test 

When TEST is selected, the ratio option is checked to 
see If it is fitted, by Interrogating the AD4 line to see if 
it is held high. 

3.7 ANALOG OUTPUT (Circuit Drawing No. 430308) 



3.7.1 General 

The Analog Output Board accepts the DC Isolator or 
AC Converter Output and converts It to a ±1 volt DC full 
range output. This signal can then be used, for example, to 
drive X-Y plotters or strip chart recorders. 
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3.7.2 Description 

The 3.16V full range signal from the DC Isolator or 
AC Converter Is buffered by unity gain amplifier M2. The 
output is potentially divided by R7 and R8 so that 1 volt 
full range is presented to Ml, another unity gain amplifier. 
Potentiometer R5 is adjusted to remove any offset caused 
by Ml and M2. Positive temperature coefficient thermis- 
tors R3, R4 and diodes D1, D2 protect the Analog Output 
circuitry from accidental input applied to the Analog 
Output external connector. 



3.8 DIGITAL ASSEMBLY (Circuit Drawing No. 430300) 

The Digital assembly contains the circuitry providing 
the general management of the instrument and the digital 
section of the A-D converter. Fig. 3.33 outlines the main 
portions and signal highways of this board. 



3.8.1 Processor and Memory (430300 sheet 1) 

A 6800 microprocessor (MPU) together with 8k 
bytes of memory controls the communication between the 
front panel, digital interface, display drivers. Digital and 
analog assemblies. The memory can be split into five 
main areas: — 



(1) Program Memory 



(2) Constant Data 
Memory 



(3)' Non-volatile 

Calibration Memory 



(4) Operating Memory 



(5) Volatile Display 
Memory 



needed to operate the 
whole instrument 
system. 

e.g. Seif Test limits. 
Error read-out specific- 
ations and other fixed 
factors. 

used to store all the 
calibration errors used 
for each reading and 
determined during the 
'Auto-car cycle. 

used for scratch pad 
operations and storing. 

volatile data such as 
Max-Min stores. Limit 
stores and computation 
stores. 










DISPLAY DIGITAL 
DRIVER INTERFACE | 
ASSY. ASSY. 












FIG. 3.33 SIMPLIFIED BLOCK DIAGRAM OF DIGITAL ASSEMBLY 
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3.8.1. 1 Software Overview 



The system uses the technique of a looping priori- 
tised job scheduler (see Fig. 3.34). Each Job driven from the 
scheduler is controlled by a flag in the system workspace 
which is set when the job Is required to be run and cleared 
when completed. Priority of activation is ensured by making 
each job exit on completion, to the top of the schedule. 



Program Modules: The program memory is split into 
a series of functional modules, each module corresponding 
fairly closely to a major functional area and hence to one 
of the jobs activated by the job scheduler, the larger ones 
being sub-divided, see Drawing No. 890011. 
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FIG.3.34 JOB SCHEDULER 
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Data Control: Data handled by the system consists 
of a stream of measurement information on which a 
number of operations are carried out and a second stream, 
asynchronous with the first, consists of commands derived 
from the front panel or digital Interface controlling both 
the measurement circuits and computation programs. 
Operations on the measurement stream basically consist 
of acquiring the raw data from the A-D converter, cali- 
brating this data and carrying out any other computations, 
and converting and formatting the data for output. Note 
that a job consuming data Is given higher priority than the 
one producing data for it, allowing a producer to place 
data Into an empty buffer. The consumer Is activated by a 
flag, set by the producer to Indicate data ready in the 
buffer. • 

Process Control: Control of the Instrument by the 
processor, initiated from the front panel or digital inter- 
face, is arranged by using a 'pipeline control' of the major 
system state and a 'first in/fIrst out' buffer between the 
interrupt level routine receiving the control command and 
the main program implementing It. The major system state 
consists of the range, function, resolution, filter, ratio, 
autorange, etc., flags and the computation mode (reading, 
A-B, -r C, etc.). The pipeline comprises three levels. The 
top, level 1, reflects the state being programmed, the 
second, level 2, the state of the measurement circuits and 
the third, level 3, the measurement being processed. When 
a command is input, level 1 is updated (e.g. a new range Is 
selected) and as soon as the measuring circuits are not 
converting an input signal, the state in level 1 is moved to 



level 2 causing the measurement circuits to update to the 
new state. When an A-D conversion is complete, data Is 
read from the A-D aind the state transferred from level 2 
to 3, providing information for the processing routines. 
Additionally, at this time, the level 1 to level 2 transfer is 
repeated and the measurement circuits again updated to 
allow for commands received while the conversion is in 
progress. 

A second control mechanism used Is to input all the 
commands via a 'first In/first out' buffer between the 
interrupt level routine receiving the command and the main 
program implementing it. Thus the processor under remote 
control is able to 'simultaneously' set up the requirements 
for the next reading, convert the current reading and pro- 
cess the last one. 

3.8. 1.2 The Two-Phase Clock 

The 6800 requires a non-overlapping positive two- 
phase (01, 02) clock and Is derived from the crystal master 
clock (sheet 4) producing a 1.6MHz (50Hz supply) or 
1.9MHz (60Hz supply) signal. M57 acts as a -f- 2 thus 
antiphase 800kHz square-waves appear on pins 14 and 15. 
If data is not being transferred to the CMOS Bus, M57-1 1 
Is high, thus M56-8 follows M57-15. The non-overlapping 
of 01 and 02 is produced by the utilisation of the inherent 
propagation delay (approx. lOnS) through each gate of 
M54 and M55. This is best seen by referring to Fig. 3.35 
the circuitry around the output stage increasing the volt- 
age levels demanded by the processor (OV and +5V). 
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During a period when data is being transferred across 
the CMOS Data Bus, 01 and 02 are reduced to 400kHz by 
utilising the other half of M57, The signal CMOS I/O is high 
thus a 400kHz square-wave is output on M57-11, the wave- 
forms of 01 and 02 are altered such that one half of the 
period is stretched, covering VA cycles of the normal 
800kHz operation. (See Fig, 3.36), 



3.8.1. 3 RAM/ROM Circuit 

The 6800 uses two ROM's which contain the pro- 
grams necessary to run the instrument. Each ROM is able 
to store up to 4096, 8 bit 'words' of program information 
which are grouped in program modules. Both ROM's 
receive the address information output by the processor 
on to the Processor Address Bus. The particular ROM to 
be addressed being selected by decoding three of the 
address lines and applying the resultant to the 'chip select' 
line (via M34 pins 6 or 8) (See Fig, 3.37). 

The information held in that particular location is 
sent back to the processor via the Processor Data Bus. 

The processor also uses 512 bytes of 8-bit wide RAM 
made up from four 256 x 4 bit RAM'S. Half of this 
memory (Ml 9/20) is backed up with a battery to provide 
the non-volatile calibration and 'input zero' store and can 
only be overwritten when CAL or INPUT ZERO is selected. 
The remaining 256 bytes (M36/37) are used as operating 
memory for scratch pad operations and storing volatile 
data (e.g. Max, Min). A particular location is set by the 
6800 on the Processor Address Bus using Aq to Ay, the 
pair of RAM'S being selected by decoding some of the 
other Processor Address lines with VMA.02. Control of the 



read/write lines is performed by the MPU, the signal being 
gated with a 'Master Clock ~ 2' signal to provide correct 
timing. 

An instrument po wer up is detected by M60/M62 
causing an initialisation RESETsignal to be fed to the MPU 
via Q16. (See Fig. 3.38). 

During a power-up or power-down (-I-5V supply 
line <:--t-4.75V) a signal from the supply-level detectors 
prevents RAMS Ml 9 and M20 from being overwritten by 
holding the CS (chip select) lines low (<0.2 volts) via Q14 
for a period of approx, 25mS determined by R55/C32. 



3.8.2 CMOS Address Decode and Input/Output Circuits 
(430300 sheet 2) 

Information is transferred to and from CMOS devices 
via the CMOS Data Bus during periods when the signal 
CMOS I/O Is high (M33-6). This takes place when the 
Processor Address Bus bits All, A14 and A15 are high. 
The transfer of data between the Processor Data Bus and 
the CMOS Data Bus takes place at 400kHz, the Read/ 
Write lines selecting the direction of information through 
the tri-state buffers M4, M5 and M6. 

In order to uniquely address the various CMOS 
input/output devices, the address lines must be further 
decoded. Ml 6 and M32 are dual 2 to 4-line decoders using 
the states of CMOS I/O and address lines AO, A1, A4, 
A5 to enable or partially enable the input/output devices, 
except the output of Ml 6 pins 2 and 15 which are Inverted 
and gated with data line A2 to produce the required 
decode. 
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3.8.3 Analog to Digital Conversion (Digital Section) 



3.8.3. 1 General Principle 

Block diagram Fig. 3.40 outlines the essentials of the 
digital section and should be used with flowchart Fig. 
3.41 in order to follow the operation of this section. 



The function of this section of the circuitry is to 
generate the sequence that when transferred to the analog 
section, controls the sequence from RESET through the 
integration cycle and back to RESET. The circuitry 
controls the length of SIG and BIAS and counts during 
REF 1 and REF 2, the accumulated count being proport- 
ional to the length of the reference periods, which in turn 
Is proportional to the measured input signal. At the end 
of each reading cycle the count is read by the MPU, pro- 
cessed and displayed. 
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FIG. 3.42 A-D ANALOG SEQUENCE 
CONTROL SIGNALS 
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3.S.3.2 Preset Procedure 

As part of the initialisation routine (at switch on), 
1VI47 (used as the sequence controller), Is reset from MS^- 
11, causmg M47-2 to be logic 'V. Thus the control lines A, 
B and C put the analog section of the A-D int o RESET 
(See Fig. 3.42). The Address Bus decoded signal XADDLY 
is taken low, enabling the presetting of the delay counters 
M13 and M14 from the CMOS Data Bus, the amount of 
delay being determined by the selected range, function 
and filter state, see Fig. 3.43. The A-D con trol latches. Mil 
and Ml 2 are then enabled by XADCTL to (I) reset the 
command latch Ml (from Ml 1-4), (ii) set the resolution of 
the main counter (Ml 1-5 and 6), (ill) select trigger gate 
(M12-3, 4 or 5) and (Iv) reset the data ready latch (M12-6). 
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3.8.3. 3 A-D Measurement Sequence 

Trigger. The trigger, required to initiate the measure- 
ment sequence, is generated from one of three possible 
sources: 

1. Internally generated 2/second trigger, from timer 
M61-7. 

2. Externally generated trigger, from EXT TRIG on rear 
panel via M24-13, 

3. A MPU derived trigger from Ml 1-3 generated when 
auto-ranging, pressing MANUAL when HOLD selec- 
ted, during calibration, an INPUT ZERO sequence, 
or via the digital interface. 

The trigger source is selected by the latched data on 
Ml 2, enabling one of the three gates of M2. 

Delay. The trigger pulse clocks the 'command latch' 
Ml causing the timer. Ml 5, to output clock pulses (100Hz) 
to the delay counters (Ml 3 and Ml 4) after a delay of 
approx. 1 ,5mS set by C5, R8, R9, R1 1. The delay counters 
proceed to count down to zero, at which time the delay 
latch (M26) is clocked. Thus M26-14 becomes a logic '1', 
enabling the sequencer M47 (an octal counter) to proceed 
on to the next step via M46-2, 

SYNC. The SYNC phase from the sequencer resets 
the counters of M23 and places the analog section of the 
A-D into SIG. The pulse is fed back to M47 via M46-3 
to step on the sequencer. 

SJG. During the time the SIG line is high (M47-3), 
the primary counter in M23 is enabled and counts out the 
signal period (2.5mS superfast or 160mS normal mode). At 
the end of this period, M23-23 goes high and passes via 
M46-10 enabling the sequencer to step on once again. 

BIAS. The BIAS signal (M47-7) is transferred , to the 
analog section of the A-D by changing the state of the A 
line (M38-9 to a logic '0'). BIAS also enables the secondary 
counter of M23 to count out the BIAS period (160/xs). 
The signal indicating the end of this period is passed via 
M46-9 causing the sequencer to carry on to the next step. 
The BIAS signal also resets the 'delay latch' (M26) ready 
for the next measurement cycle, and the 'null detector' 
latch (M22A). 

WAIT. The WAITjDulse resets the counter of M23 
via M39-10, keeps the A line to the analog section low, 
clocks the polarity null detect latch M22(B) causing a logic 
'1' on pin 1 if the signal applied to the analog section of 
the A-D converter was positive (logic '0' if negative) and is 
fed back to enable the sequencer via M46-3. 

REF 1. The high to low edge of WAIT_causes the A 
to change state and going into REF 1 makes B a logic 'O'. 
The analog side is then in the condition to start 'ramping 
down'. While REF 1 is high the primary counter of M23 
is enabled (pin 3) and counts the period of REF 1. 



REF 1 is ended when a null detector pulse is detected 
and latched on to M22, This causes the sequencer to step 
on once more from M46-3, the low to high edge from pin 
4 disabling the primary counter. 

REF 2. The REF 2 signal changes the state of the A 
line (causing the analog section to ramp down at a slower 
rate), reset the 'null detect' latch and enable the secondary 
counter. of M23 (Pin 13) to count the period of REF 2. 
If the secondary counter overflows the primary counter is 
incremented from M26-16. 

As in REF 1, a null detector pulse causes the count- 
ing period to end (M26-13) ^nd increment the sequencer 
via M46-3 causing the A and B lines to change state. 

END. The low to high edge from M47-10 is fed back 
to M47, via M48-6 giving a master reset. Thus the sequencer 
is placed into RESET, 

RESET. The sequence pulse from M47-2 clocks the 
'data ready' latch Ml -3 placing a signal on to the CMOS 
Data Bus via tri-state buffer M10 indicating to the MPU 
that a reading is ready to be taken from the main counter 
M23. Data is extracted from the counters in three bytes 
(controlled by the A1 and AO lines of the processor address 
bus) with t he count er output buffers, M24 and M25 being 
enabled by XADDT, a decoded processor address. 

The RESET signal is also passed to the analog section 
of the A-D by changing the state of the C line. 

Once the data has been extracted from the main 
counter the set-up procedure is then repeated to await a 
further trigger. 

3.8.3.4 Master Clock (430329 sheet 4) 

The master timing element of the instrument is a 
crystal controlled Colpitts oscillator. The crystal is chosen 
to be a binary multiple of the supply frequency to provide 
an oscillator output of 1. 6384MHz (50 or 400Hz supply) 
or 1.96608MHz (60Hz supply), 

3.9 FRONT PCB ASSEMBLY {Circuit Drawing No. 

430294) 

The Front pcb assembly accepts the measurement 
signals, digitally displays the value, provides manual control 
of the measurement circuits and data conditioning, and 
gives visual status indication of the selectable instrument 
states. 



3.9.1 Analog input Signals {430294 sheet 2) 
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FIG. 3.44 CMOS DATA BUS : KEY SELECT CODING 



The front panel printed circuit board connects the 
front panel signal input terminals to the 24 wire and Local- 
Remote switches. Thus 1+ and I- are wired to the 24 
wire switch through thermistors R1 and R 2 for connection 
to Hi and Lo if required. Similarly Guard and Guard 
may be shortened via the Local/Remote switch. 



3.9.2 Display Signals (430294 sheet 1 ) 

The front panel board routes the display signals from 
the Display Driver board to the gas discharge display. 



3.9.3 Keyboard Data Encode (430294 sheet 1 ) 

Selection of a front panel keyswitch causes one of 
the two 16-key encoders (M7 or M10) to send a data avail- 
able message to M2 (a data latch) and to remember which 
key was pressed. The output of M2, (pin 1 or 13) signals 
the interrupt circuitry of the Digital Board (IRQK1 or 
IRQK2). 

When the microprocessor accepts the interrupt and 
has located the source, the XKY BRD line to pin 13 of M 7 
and M10 Is taken low, enabling the data outputs of the 
encoders to be placed on to the CMOS data bus (See Fig. 
3.44 for the key select coding). This signal also resets M2 
ready for the next key selection. 
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3.9.4 Keyboard L.E.D. Data Decode (430294 sheet!) 

The XKY BRD signal Is inverted by Q1, R7, Cl, 
R6 partially enabling the L.E.D. data latches M4, M5, M6, 
M8, M9, M11 and M12 while information is not being 
extracted from the keyboard encoders. The data latches 
are divided into four sets, IV16 and M4, M8 and 1VI5, Ml 2 
and Mil, M9 being fully enabled from the XKD SP0 — 
XKD SP3 lines respectively. 

On initialisation or after a change of the instrument's 
selectable states, the L.E.D. data latches are updated by 
placing data on the CMOS Data Bus (See Fig. 3.45), firstly 
to M8 and M5 (enabled from XKD SP1) and 'clocking' 
from the CMOS CLK line (J2-6), secondly to M12 and Mil 
then M9 and finally M6 and M4. 

The output of the L.E.D. latches provide the signals 
to the bases of the L.E.D. drive transistors, switching them 
on or off as required. 



3.10 DISPLAY DRIVER ASSEMBLY (Circuit Drawing 
430301). 

Basically, the Display Driver assembly receives the 
display Information from the microprocessor (running at 
800kHz) and stores it in a Random Access Memory (RAM) 



digit by digit. This data is then read out at a slower fre- 
quency (2kHz), level shifted and output to the gas dis' 
charge display. 

NOTE: In the following description, each bar, 

decimal point or legend is referred to as a display segment 
and each set of segments i.e. +1,0 or a legend block, is 
referred to as a display block. 



3.10.1 Write Mode 

On completion of a reading or when certain modes 
are selected, (e.g. ERROR, keyboard entry), the processor 
indicates to the Display Driver Board that data is ready to 
be transferred by the signal XDDSP (TP6). This causes 
the RAM (M1) to be placed into its write mode and the 
quadruple 2-line to TIine data selector, M9, to select the 
'B' Inputs which are connected to the processor address 
bus. 

The signal XDDSP also causes the tri-state buffers 
M6 and M7 to become enabled, causing the data input 
lines of the RAM to be connected to the processor data 
bus. Thus under MPU control, the display data (±1, 0 's^ 
decimal points, legends and commas) is written into the 
RAM. 




PROCESSOR data BUS 

FIG. 3.46 DISPLAY DRIVER WRITE CIRCUITRY 
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Once this transfer of data is complete the RAM be- 
comes deselected, the buffers return to their third state 
inhibiting the data bus to the RAM and connects the "A' 
inputs of M 9 to the address lines of the RAM. 

3 . 10.2 Read Mode 

Discharge between adjacent display blocks is preven- 
ted by time multiplexing and sending Information to alter- 
nate blocks. A particular display block is selected by 
driving the anodes, and a particular segment by driving 
the cathode. 

The free running clock Ml 3 , R 3 , R6, Cl 6, produces a 
2 kHz signal (Ml 3 - 9 ) to drive a 4 -bit binary counter, M8, 
which provides the control of the address lines In the read 
mode (See Fig. 3 . 48 ). The display block selection Is 
achieved by decoding these 4 lines into 16 bits using Mil. 
The output lines of Mil are connected to the bases of 
transistors Q 1 -Q 3 , Q 13 -Q 20 which act as anode switches. 
Note that when the address lines are in the state 0000 
the output of M 11 (pin 11 ) selects the anode to block 1 , 
0001 selects the anode to block 3 (Ml 1 - 9 ), 0010 ... block 



5 , etc., thus the display blocks are selected alternately. 

To select the appropriate segment data from the 
RAM to match the display block selection the address 
lines are given a left hand bit rotation, i.e. if the output of 
M8 is labelled DCBA, ( 2 ^, 2 ^, 2 \ 2 °}, the address input 
of Ml would be CBAD. (Fig. 3.47 givfes the state of the 
address lines for each display block). The particular display 
block segment data Is recalled by the RAM, buffered by 
M 4 and M 5 , level shifted -180 volts by R 8 -R 15 , C 4 -C 11 
causing Q 5 -Q 12 to drive the cathodes, D 1 -D 10 acting as 
restoration diodes. Between the transfer of each set of 
segment data. Ml 3-3 is taken high, causing the outputs of 
M 4 and M 5 to be a logic 'O'. This produces a refresh period 
for capacitors C 4 -C 1 1 to discharge from the - 180 V supply 
through the restoration diodes. Each ' 0 ' display block 
consists of 7 'digit bars', a decimal point and a comma, 
thus a total of 9 bits Is needed to drive the block. As the 
6800 series only has an 8 bit wide data bus, the comma 
Information is treated as an extra word. When the RAM 
is In Its write mode, the last byte transferred from the 
processor Is the comma Information (8 bits for segments 
1 to 8, See Fig. 3 . 48 ). 
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FIG. 3.48 SIMPLIFIED DISPLAY DRIVER READ CIRCUITRY 



In the read mode the comma information is trans- 
ferred from the RAM to latches M2 and M3 (Fig. 3.49) 
when the RAM address is 1110. So that this information is 
not sent to the cathodes of the display (it would constitute 
a display segment combination under the normal cycle), 
it is inhibited from passing through M4 and M5 from the 
decoder (Ml 1-4). The previous signal from Mil (pin 5) 
is delayed by R6, D2, C2 such that when it reaches pin 7 



of M4 and M5 It Is coincident with that from Ml 1-4, 
clocking the comma data on to the latches. 

The data from the latches Is presented to an 8 
channel data selector M10, which Is also under the control 
of the binary counter M8. The data selectors output passes 
Into the circuitry described above, thus acting as an extra 
segment i.e. connected to the comma cathodes. 







J 



FIG. 3.49 COMMA DISPLAY READ CIRCUITRY 
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FIG. 3.50 SIMPLIFIED DIAGRAM OF IEEE ASSEMBLY 



3.11 IEEE DIGITAL INTERFACE (Circuit Drawing 
No. 430306) 

The IEEE Digital Interface assembly contains the 
extra memory and circuitry required for the execution and 
decoding of interface functions, and to perform data input/ 
output transfers. Simplified diagram Fig. 3.50 shows the 
essential features of this board. 

3.11.1 RAM/ROM Circuit 

The IEEE Digital Interface assembly acts as an 
extension to the Digital assembly with connections to both 
the Processor Address and Data Buses. The board contains 
4k bytes of program memory (M4) containing the sub- 
routines to control the instrument from the IEEE 488 
Bus. Extra 'Operating ('scratch pad') Memory' is provided 
by two 256 x 4 bit RAMS (Ml 6, M20). Both the ROM and 
the RAM's receive the address information, with chip 
selection being made by decoding address lines A3-A11 
with XIOBD. 

3.11.2 Interface Circuit 

The General Purpose Interface Adapter (GPIA), 
M 10, provides the interface between the IEEE 488 Stan- 
dard Instrument Bus and the 6800 microprocessor. The 
MPU can receive, process and send messages to the inter- 
face through the GPIA. 

The GPIA is able to automatically handle the follow- 
ing interface protocol 

Single address capability 
Source and acceptor handshake 
Talker and Listener states 
Service Request 

^^^For further information refer to 'Getting aboard the 
488 Bus' published by Motorola. 



Parallel Poll 
Device Clear 
Device Trigger 

With the MPU it is also capable of;- 

Programmable Interrupts 

Storing the instrument's address 

Control of the interface input/output buffers. 

The GPIA is selected by decoding address lines A3- 
All with XjOBD. Address lines A0-A2 with the state of 
the MPU R/W line select one of the 8 read-only or 7 write- 
only registers in the GPIA, enabling the MPU to send or 
receive data over the interface. 

The two signals T/R1 and T/R2 are used to control 
low power transceivers (formed from Ml, 2, 5, 6, 8, 9, 
11, 12, 13) which drive the interface bus. 



3.12 REAR (POWER SUPPLY) PCB ASSEMBLY 
(Circuit Drawing No. 430295) 



3.12.1 General 

The line transformer and power supply components 
are situated at the rear right hand side of the instrument, 
when viewed from the front. Transformers T1 and T2 
are of toroidal construction mounted one on top of the 
other and bolted to the rear panel. T1 has a split primary 
comprising two 115V windings, intended for either series 
or parallel connection depending on the line voltage. An 
earth screen Is Interposed between primary and secondary 
windings to minimise electrostatic coupling, and is 
grounded to line earth. The second transformer T2 is 
driven from Tl. It also possesses an electrostatic screen, 
this time being connected to Guard, 
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3.12.2 180V Supply 

The 180V supply is required for the gas discharge 
display. Bridge rectifier W1 and C6 convert the 200V AC 
from the secondary of T1, to DC. R6, D3, R4 and Q2 act as 
a constant current source being regulated by D4, R5 and 
Q1. The +5V line (TP2) is connected to the digital +5V 
line (TPS) on the Display Driver assembly. 



3.12.3 5V Supply 

All the logic circuitry to the right of the central 
printed circuit board is powered from the supply gener- 
ated from the two 8.8 volt 750mA secondary windings on 
transformer Tl. The centre tap (digital common) is refer" 
enced to line earth via a 100kl2 resistor, R1 in parallel 
with a lOOnF capacitor. Cl. The output of rectifying 
diodes D1 and D2 Is smoothed by C7 and C8 before being 
fed to regulator Ml. This regulator is capable of 1 amp 
output and has foldback current limiting and thermal 
shut-down, to provide short-circuit protection. 



3.12.4 ±15V Supply 

The output of the third secondary winding of trans- 
former Tl (10V AC) is input to the primary of T2. The two 
19.25V outputs are connected in series, with the centre tap 
connected to analog common. The output of bridge 
rectifier W2 Is fed to voltage regulators M2 and M3 (wired 
In series), to produce positive and negative 15 volt supplies 
to power the analog circuitry. These regulators also include 
foldback current limiting and thermal shut-down, to 
provide short-circuit protection. 

3.13 SELF TEST SEQUENCE 

Selection of the TEST key places the Instrument 
into a test routine, checking the display and basic measur- 
ing circuits. A flowchart for the routine is given In Fig. 
3.52. The analog circuitry conditions for each test are 
given in the last subsection of the circuit description for 
the particular board, and the range 'F.E.T.' patterns in 
Appendix 1. 
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FIG. 3.52 FLOWCHART OF SELF-TEST ROUTINE 
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SECTION 4 

INTERNAL ADJUSTMENT PROCEDURES 



4.1 CHANGIIMG LflME VOLTAGE AND LrNE 
FREQUENCY 



The instrument is set to 50Hz, 205V to 255V 
supplies unless Option 80, 81 or 82 is specified. This 
information is carried on the instrument identification 
label located on the rear panel. Alteration to a different 
line voltage/line frequency may necessitate an instrument 
recalibration. 

4.1.1 Changing Line Voltage 

1. Disconnect power and all signal input/output leads. 

2. Remove the lower cover, 

3. Locate the link(s) connecting the split primary on 
the printed circuit board in front of the toroidal 
mains transformer. Fig. 2.1 and Drawing No 400295. 

4. 1 15V Operation:- Remove LKl (link 1) and fit LK2 

. and 

230V Operation:- Remove links LK2 and LK3, and 
fit 

5. Amend instrument Identification label. 

6. Replace lower cover. 

7. Replace power fuses with 160mA anti-surge (230V) 
or 500mA anti-surge (1 15V). 

8. Carry out the Specification Verification tests (Section 
8, User's Handbook) and recalibrate if necessary. 



4.1.2 Changing Line Frequency 

1. Disconnect power and all signal input/output leads. 

2. Remove the top cover. 

3. Change XI, C23, C24 on the Digital assembly (Draw- 
ing No 400300) to the values shown below. 



r N 



50/400HZ 


Datron Part 
Number 


Description 


XI 


800020 


1 ,6384 MHz crystal 


C23 


130059 


470pF 500V Ceramic Disc 


C24 


130015 


120pF 160V Polystyrene 



V— j 



— — -N 



60Hz 


Datron Part 
Number 


Description 


XI 


800021 


1 .96608MHz crystal 


C23 


102331 


330pF 500V Ceramic Disc 


C24 


130006 


82pF 160V Polystyrene 



V u 



ni 

Links should be 22 SWG TIN.Cu wire with silicone 
rubber sleeving. 



4. Amend Instrument identification label,. 

5. Replace top cover. 

6. Carry out the Specification Verification tests (Section 
8, -User's Handbook) and recalibrate if necessary. 



4.2 BATTERY REPLACEMENT 

The battery should be replaced on or before the 
date indicated on the rear panel instrument identification 
label- To retain the calibration memory, the instrument 
must be powered-up during replacement. Therefore great 
care must be taken due to voltages up to 260 volts being 
present inside the instrument. 

1. Remove top cover and locate battery on the Digital 
assembly (see Fig. 2.1). 

2. Power-up instrument. 

3. Desolder battery at end of tags and remove from clip. 

4. Replace with new battery, (Datron Part No. 920049) 
positive terminal to resistor. 

5. Replace top cover. 

6. Amend instrument identification label (Current date 
+ 5 years), 

7. Carry out the Specification Verification tests (Section 
8, User's Handbook) and recalibrate if necessary. 



4.3 POST-REPAIR PROCEDURES 

Apart from the RMS Module (which is available only 
from Datron), all integrated circuits and semiconductor 
devices are standard manufacturers' products, and special 
selection is unnecessary. During manufacture certain 
resistors are selected in value (FSV = Factory Selected 
Value) to accommodate circuit component tolerances, or 
to bring the desired setting of a preset control to the 
middle of its adjustment range. 

The thermal tracking of the DC Preamplifier is part- 
icularly important, to ensure a low order of zero drift 
with variations of temperature. This rather time consum- 
ing procedure is carried out initially during manufacture, 
and need only be repeated following replacement of 012 
or any component associated with the temperature com- 
pensation circuitry. 

NOTE: A routine calibration as detailed in Section 
1 should be carried out after completion of the following 
procedures. 

CAUTION : Up to 260 volts Is present inside the 
instrument. Personal contact with these points may result 
In injury. 
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4.3.1 Basic DC Instrument 

Equipment Requirements: 

41/2 digit Digital Voltmeter e.g. Datron 1041 
Variable 5V, 1 amp DC supply 

5mV/division Oscilloscope e.g. Telequipment D83 
resistor in parallel with lOnF capacitor 
10M125% resistor in parallel with lOnF capacitor 
DC Voltage Calibrator, e.g. Fluke 332D with correct- 
ion figures. 



Procedure: 

Power Supplies 

1. Turn instrument on and allow 5 minutes warm-up 
period. 

2. Connect DVM Hi to TP8 and Lo to TP28 on the 
Digital Board. Adjust R2 on the Rear (Power Supply) 
pcb assembly to give -hS.IOOV +25mV. 

3. Connect DVM Hi to TP1 and Lo to TP20 on the Ana- 
log assembly. Adjust R7 on the Rear (Power Supply) 
pcb assembly to give *f 15.000V ±15mV. 

4. Connect DVM Hi to TP2 and Lo to TP20 on the Ana- 
log assembly. Adjust R12 on the Rear (Power Sup- 
ply) pcb assembly to give —15.000V ±15mV. 

Digital Assembly 

5. Switch the instrument off and disconnect the power 
lead. 

6. Isolate the Digital Board by removing the connectors 
along the centre panel (J1-J5). 

7. Connect variable 5V supply and DVM Hi's to TPS, 
Lo's to TP 28. Reduce supply to 4,750 ± lOmV. 

8. Set R83 fully clockwise. Connect oscilloscope Lo to 
TP28 and monitor M53 pin 40. Turn R83 anti-clock- 
wise until TP30 undergoes a high to low transition 
(or begins to pulse low). 

9. Remove variable supply and reconnect items discon- 
nected in steps 5 and 6. Disconnect the oscilloscope. 
Switch on the instrument. 

10. Connect DVM Hi to battery positive terminal, Lo to 
TP28. Check battery voltage is 2.5 volts, 

11. Disconnect DVM and connect oscilloscope Hi to 
TP25, Lo to TP28. Adjust R 1 1 to give a 1 0mS ± 
ImS period, mark-space ratio 3.5 : 1 .5. 

NOTE: This signal appears in short 'bursts' every 
reading. 



12. Insert calibration key Into keyswitch on the back 
panel and turn, placing the instrument into CAL 
mode, 

NOTE: The display CAL legend will be lit. 

13. Short together pins 'D' and 'E' on Digital assembly. 
NOTE: All the calibration store correction factors 
are now reset to zero. 

N 

14. Turn the calibration key back to RUN mode. 

4 

, Analog Assembly (DC Isolator Section) 

15. Centralize R 150 and R 160. 
i 

16. Select 0.1V range DC with FILTER out. Apply a 
10MO resistor between instrument Hi and Lo. 
Connect DVM Hi to TP13, Lo to TP20. Adjust 
FSV R152 with a metal film resistor (50ppm/^C) 
for a reading of < lOmV, using R159 for 'fine' ad- 
justments. Do not solder in R152. 

17. Apply a short circuit across the input terminals and 
adjust R150 fora reading of<50/iV at TP 13. 

18. Connect DVM Hi to TP33 and adjust R160 for a 
reading of < 20juV. 

19. Repeat steps 16 to 18 until, readings are within 
specified limits. 

NOTE: The following step is only required after 

the replacement of Q12 or any component assoc- 
iated with the temperature compensation circuitry. 

20. (i) Re-apply lOM^ resistor across the Input 

terminals. Note the reading on the front 
panel display (=A). 

(ii) Note the ambient temperature (=X°C). 

(ill) Place the instrument in a temperature 

controlled oven at approx 50°C without top 
cover and with power 'on'. 

(iv) Leave the instrument for at least 1 hour 
then note the reading on the display (=B) 
and the temperature of the oven (=Y C). 

(v) Compute |B-A)/{Y-X) = Drift/^C. 

(vl) Remove instrument from oven and allow 
to stabilize, with power 'on' to ambient 
for one hour. 

(vii) If the drift was Cl 00 digits/°C proceed to 

<x). , 

(viii) For drifts In excess of 100 digits/ C R151 
must be adjusted. If the drift was positive 
turn R151 clockwise, if negative turn R151 
anticlockwise. 

(ix) Repeat from (i). 

(x) Lock R151 with a clean soldering Iron. 

(xi) Repeat steps 1 6 to 19. 

21. Solder in R152, with instrument turned off. 



*:• O’ 



1 
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Analog Assembly (A— D Converter). 



22. Select 100V range and apply short circuit between 
Hi and Lo. Connect DVM Hi to TP7, Lo to TP20. 
If reading is +6.337V±0.006V proceed to step 24 

23. Switch off instrument and make positive reference 

Jinks A to E, if cut i.e. the links aiongside TP7. 
Switch on instrument and measure voltage on TP7 
once again. Consult Fig. 4.1 and cut links as indic- 
ated. Repeat step 22. \ 

24. Connect DVM Hi to TP8. if reading is -6.337V ± 

0.006V proceed to step 26. oii'N 

25. Switch off instrument and make negative reference 
links A to E if cut i.e. the links alongside TP8. Switch 
on instri^ent and measure voltage on TPS once 
again. Consult Fig. 4.1 and cut links as indicated. 
Repeat Step 24. 



r 



Voltage on 
TP7 or TP8 


TL'A' 


TL'B' 


TL^C' 


TUD^ 


TL'E' 


6.339 







_ 






6.344 


— 












6.350 


— 


— 


_ 






6.355 


_ 


— 


■ ~ 




v/ 


6.361 


— 




v/ 






6.366 . 


— 






_ 




6.372 


— 


— 


sX 


xX' 




6.377 


— 






xX^ 


x/ 


6.383 


— 










6.388 


— 









vX 


6.394 


— 




— 


x/ 




6.399 


— 


v/ 


— 




x^ 


6.405 


— 


v/ 


sy' 







6.410 











x/ 


6.416 


— 










6.421 


— 




xX 






6.427 


vX" 


__ 










6.432 




— 


— 







6.438 




— 









6.443 


v/ 







x/' 




6.449 






xX' 






6,454 




_ 







x/ 


6.460 












6,465 










sy' 


6.471 














6.476 




NX" 









6.482 













6.487 


v/ 


v/ 




x/ 




6.493 


vX 










6.498 




xX 









6.504 


s/ 


x/ 








6.509 













Select voltage closest to measured value and cut links 

FIG 4.1 REFERENCE SELECTION VOLTAGES 



28. Remove oscilloscope. Replace covers but do not 
replace screws. Select 10V, DC, filter out and apply 
1IVI£2 across input terminals. Turn rear panel key- 
switch to CAL mode and select LIN. 



29. Select IV range and apply 10Mf2 across input term- 
inals. Select Ib. Repeat until display reads less than 
50 digits. 

30. Select 10V range, FILTER and apply short copper 
link across input terminals. Select ZERO. 

31. Apply +10 volts and select GAIN. Repeat until 
display reads +10.00000 + 1 digit. 

32. Apply +19 volts. If the display reads within the 
limits +18.99995 to +19.00005, proceed to step 
34. 

33. Calculated E=(19 - displayed reading)/2. 

Reapply +10 volts and adjust R23 for a displayed 
reading of 10 - E. Repeat steps 31-33 until both 
readings are within the limits indicated. 

34. Turn rear panel keyswitch to RUN mode. 

The basic DC only instrument set-up procedure 
is complete. 



4.3.2 Ohms Assembly 
Equipment Required : 

5 V 2 digit Digital Voltmeter e.g. Datron 1051 or 1061. 
10Mr25% resistor in parallel with 1 0nF capacitor. 
Copper shorting links. 

Procedure 

1 . Centralize R26 and R27. Cut test links TL4 and TL5, 
and make TL6. 

2. Select k^2, 10ki2 range and set the Instrument for 
4-wire measurement on the front panel. Connect 
I— to Q Guard, 1+ to Hi and 10M^2 between Hi 
and Lo. Connect DVM HI to TP4, Lo to TP1. Adjust 
R26 for zero ±300iuV. 

3. Remove 10M^2 resistor and replace with a short 
circuit. Connect DVM Hi to 'LO OUT' (J1-5) and ad- 
just R27 for zero ± 2/iV. 

4. Repeat steps 2 and 3 until readings are within spec- 
ified limits. 




26. Select HOLD. Connect DVM Hi to TP9. Select 
correct resistance value for F.S.V. R11 or R15 to 
give a reading of OV ±1mV. Solder in resistor. 

27. Deselect HOLD and disconnect DVM. Select 1000V 
range and apply +10mV. Connect oscilloscope Lo 
to TP21, Hi to TP5. Adjust R20 for noisy waveform 
at zero point. 



5. Connect Lo ,to ^2 Guard with a short copper link. 
Connect shorting link between TP1 and TP7. 

Connect DVM Hi to TL6, Lo to TL1. If reading is 
<50/iV proceed to step 6. 

Adjust FSV R40 if>+50pV or FSV R39 if <-50/xV. 



NOTE: R39, R40 must be.^100kl2. 
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6. Remove link between TP1 and TP7 and connections 
on front panel. Reconnect TL4 and TLB, Cut TL6, 

The basic Onms set-up procedure is complete. 



4.3.3 AC Assembly 

Equipment required: 

4V2 digit Digital Voltmeter e.g. Datron 1041. 
5mV/division Oscilloscope e.g. Telequipment D83. 
AC Calibrator e.g. Fluke 5200A. 

5:1 asymmetric crest factor signal, 1 volt r.m.s., 

0.02% accuracy. 

1. Select AC 1000V range and HOLD. Short Hi to Lo. 
Connect DVM Hi to TL7, Lo to TPS and note read- 
ing. Select IV range and adjust R121 (bias current) to 
give same reading i:10/iV. 

2. Select lOOmV range, AC + DC and adjust R112 
(offset adjust) for an indication of zero ±50iUV on 
the DVM. 

3. Repeat steps 1. and 2. until readings are within the 
specified limits. 

4. Select 10V range and HOLD. Connect oscilloscope HI 
to TP5, Lo to TP8 and adjust R90 (rectifier zero) for 
maximum noise about zero. Remove the oscilloscope. 

5. Connect DVM Hi to TP2, Lo to TPS and adjust R75 
(linearity) for an indication on the DVM of I.SmV 
± 10 %. 

6. Select AC, IV range, FILTER and applyIV 500Hz. 
Connect DVM Hi to TLB, Lo to TPS. If reading is 
+3.1 18V ±0.01 V proceed to step 8. 

7. Disconnect input signal and switch off Instrument. 
Make links TL1 to TL4 if cut. Switch on instrument, 
reselect AC, IV range, FILTER and reapply IV, 
500Hz. Measure voltage on TLB, Consult Fig, 4.2 
and cut links as Indicated. Check voltage on TLB Is 
3.1 18V ±0.01 V. Remove the DVM. 

8. Deselect HOLD and short circuit instrument Hi and 
Lo. Turn rear pane! key switch to CAL mode and 
select ZERO. Repeat for all ranges. 

9. Select IV range. Apply 1 volt (d.c.) and note reading 
on display. Apply -1 volt (d.c.) and adjust R50 
(d.c, turnover) for same display indication ±10 digits. 

10. This part of the procedure must be performed with 
the high frequency compensation voltage, at J1 - 
11/R57,at -5V±0.2V, 

a. Select AC 100V range, FILTER and apply 100V, 
BOOHz. Select GAIN. Apply 100V, 50kHz and 
adjust C62 for a display of 100.000V ±20 digits. 




b. Apply 100V, 100kHz note error and adjust C61 
to double the displayed error in the same direct- 
ion, 

c. Repeat a. and b. until 50kHz and 100kHz displays 
are within ±20 digits. 

d. Select IV range and apply 1 volt, BOOHz. Select 
GAIN. Apply IV 50kHz and adjust C63 for a 
display of 1.00000V ±20 digits. 

11. Apply 1 volt 5:1 crest factor signal. Adjust R35 
(crest factor) for a display of 1.00000V ±30 digits. 

12. Open circuit input. Turn rear panel key switch to 
RUN. Select TEST and check for a display of PASS. 
Turn rear panel key switch to CAL. 

13. Select 10V range and apply 10V, 50kHz. Check 
display is 10.0000V ±1200 digits. Check that the 
display can be calibrated to 10.0000 ±20 digits by 
less than 5 presses of the AcHf key. 

14. Select lOOmV range and apply lOOmV 50kHz. 
Check display is 1 00.000m V ±500 digits. Check 
that display can be calibrated to lOO.OOOmV ±20 
digits by less than 5 presses of the AcHf key. 

15. Select 1000V range and apply 1000V, BOOHz. Select 
GAIN. 

16. Apply 1000V, 25kHz and check display Is 1000.00V 
±1200 digits. Check that display can be calibrated to 
1000.00V ±20 digits by less than 5 presses of the 
AcHf key. Remove 1000V and turn rear panel key 
switch to RUN. 



The basic AC set-up procedure is complete. 
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I 



Ohms 

■ ’i 



Range 


DC Isolator 


Ohms assembly 


. ) 

) 

i 


ADO 


ADI 


AD2 


AD3 


AD4 


ADS 


AD6 


AD7 


ADO 


ADI 


AD2 


AD3 


AD4 


AD5 


AD6 


AD7 


1 


10S2 


0 


0 


0 


0 


0 


1 


1 


X 


0 


0 


0 


0 


0 


0 


1 


X 


) 


2 


100J2 


0 


0 


0 


0 


1 


1 


1 


X 


0 


0 


0 


0 


0 


0 


1 


X 


■ ) 


3 


1kJ2 


0 


0 


0 


0 


1 


1 


1 


X 


0 


0 


0 


0 


0 


1 


0 


X 


! 


4 


l0kS2 


0 


0 


0 


0 


1 


1 


1 


X 


1 


0 


0 


0 


0 


0 


0 


X 


/ 


5 


lOOkfi 


0 


0 


0 


0 


1 


1 


1 


X 


0 


0 


0 


0 


1 


0 


0 


X 




6 




0 


0 


0 


0 


1 


1 


1 


X 


0 


0 


1 


1 


0 


0 


0 


X 


) 


7 


10Mi2 


0 


0 


0 


0 


1 


1 


1 


X 


0 


1 


0 


1 


0 


0 


0 


X 


i 

i 



DC Current 



Range 


DC isolator 


Current assembly 




ADO 


ADI 


AD2 


ADS 


AD4 


AD5 


AD6 


AD7 


ADO 


ADI 


AD2 


AD3 


AD4 


ADS 


AD6 


AD7 


1 


lOOjUA 


0 


0 


0 


0 


0 


1 


1 


X 


0 


1 


0 


0 


0 


0 


1 


X 




2 


100/iA 


0 


0 


0 


0 


0 


1 


1 


X 


0 


1 


0 


0 


0 


0 


1 


X 




3 


1mA 


0 


0 


0 


0 


0 


1 


1 


X 


1 


0 


0 


0 


0 


0 


1 


X 


. ) 


4 


10mA 


0 


0 


0 


0 


0 


1 


1 


X 


1 


1 


1 


0 


0 


0 


1 


X 




5 


100mA 


0 


0 


0 


0 


0 


1 


1 


X 


1 


1 


0 


1 


0 


0 


1 


X 




6 


1A 


0 


0 


0 


0 


0 


1 


1 


X 


1 


1 


0 


0 


1 


0 


1 


X 




7 


1A 


0 


0 


0 


0 


0 


1 


1 


X 


1 


1 


0 


0 


1 


0 


1 


X 


. .} 



I 

AC Current . i 



Range 



lOOjUA 

lOOiLtA 

1mA 

10mA 

100mA 

1A 

1A 



AC assembly 


Current assembly 


ADO AD1 AD2 ADS AD4 ADS AD6 AD7 


ADO ADI AD2 ADS AD4 ADS AD6 AD7 



0 

0 

0 

0 

0 

0 

0 



0 

0 

0 

0 

0 

0 

0 



0 

0 

0 

0 

0 

0 

0 



0 

0 

0 

0 

0 

0 

0 



0 

0 

0 

0 

0 

0 

0 



X 

X 

X 

X 

X 

X 

X 



0 

0 

0 

1 

0 

0 

0 



0 

0 

0 

0 

1 

0 

0 



0 

0 

0 

0 

0 

1 

1 



0 

0 

0 

0 

0 

0 

0 



X 

X 

X 

X 

X 

X 

X 



. I 



] 

) 

i 
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DC Coupled AC Current 



Range 


AC assembly 


Current assembly 






ADO 


ADI 


AD2 


ADS 


AD4 


ADS 


AD6 


AD7 


ADO 


ADI 


AD2 


AD3 


AD4 


ADS 


AD6 


AD7 


1 


logjtiA 


0 


1 


1 


0 


0 


0 


1 


X 


0 


1 


0 


0 


0 


1 


0 


X 


2 


lOO/JA 


0 


1 


1 


0 


0 


0 


1 


X 


0 


1 


0 


0 


0 


1 


0 


X 


3 


1mA 


0 


1 


1 


0 


0 


0 


1 


X 


1 


0 


0 


0 


0 


1 


0 


X 


4 


10mA 


0 


1 


1 


0 


0 


0 


1 


X 


1 


1 


1 


0 


0 


1 


0 


X 


5 


100mA 


0 


1 


1 


0 


0 


0 


1 


X 


1 


1 


0 


1 


0 


1 


0 


X 


6 


1A 


0 


1 


1 


0 


0 


0 


1 


X 


1 


1 


0 


0 


1 


1 


0 


X 


7 


1A 


0 


1 


1 


0 


0 


0 


1 


X 

1 


1 


1 


0 


0 


1 


1 


0 


X 



TEST 



Function 

Tested 


Range 

Checked 


DC Isolator 


Option assembly 


ADO 


ADI 


AD2 


ADS AD4 


AD5 


AD6 


AD7 


ADO ADI AD2 


ADS 


AD4 ADS 


AD6 


AD7 


DC 


A 


0 


0 


0 


0 0 


1 


0 


1 














1 


0 


0 


0 


0 1 


1 


0 


1 














10 


0 


0 


0 


0 1 


0 


0 


1 


























































Ohms assembly 












10 


0 


0 


0 


0 1 


1 


1 


1 


0 1 0 


1 


0 0 


0 


1 




















AC assembly 










AC 


.1 








Not used 








0 0 1 


0 


0 0 


1 


1 




1 
















0 0 1 


0 


0 0 


0 


1 




i 
















I assembly 










I 


.1 


0 


0 


0 


0 0 


1 


1 


1 


0 1 0 


0 


0 0 


1 


1 










DESIGNATOR 


DATRON 
PART No. 


DESCRIPTION 


R1 


oqoool 


P. T . C. THej^M 1 S-JCifZ 


RZ 


oqocoi 


P.T.C.TH£2MiSTOie 


I^S 


00015 1 


150 JZ */4 W CAieSOKl 


R4- 


000151 


1 50J2 


R5 


OCOIS 1 


I50J2 - 


R6 


OOO 102 


1 K .W. OAJ^SOKJ 


RT 


000104 


ICOK 'A.W. CAJ^BOKJ 


R8 


000151 


150JZ W.CARBDKJ 


Rq 


000151 


150J2 


RIO 


OOOl 5! 


I5D.R 


I?1 1 


OOOISI 


)50J2 ■■ •• 


RIZ 


ooorsf 


150.T2 


R 13 


000 IO 2 L 


IK *• - 


Rl4 


00047Z 


4*KT - •• 








AM 1 


OqCX032 


ISO (2x7 Z°L UCTWoeK: 


AM)2 


OR 003 2 





PRINCIPAL 

MANUFACTURER 



MULLAgt::> 

MULLAgL^ 



MDLLAg:t::> 

MuuLAf^C:^ 



MANUFACTURER'S 
PART No. 



VA&b5Q 
VAabSQ 
CR2 5 



C^25 

C^25 

CK25 



No. USED 
Per Assy. 



I 7 M- ^ 1 ~ i 



Cl 


I02IOI 


C2 


150C02 


03 


* 15001(2) 


C4 


)OI 103 


NOTES. Ci£CL 


JIT blAG* 4*iD2 



C£g bISC Etl£ 

\0/uF idL IbV Dtp TAMT UKi^ONJ CAgS\DC 
l» Q ///^ 2/9^ 3 5V UMiOM 

0-0\]j^ Z50^ btsc 



801 

KlOElb 
Kieo E.-s>s 
80! 




'' IDbl /loll/ lOSl 
Fi^okjt RG.B.A'SSV 



DESIGNATOR 


DATRON 
PART No. 


DESCRIPTION 


PRINCIPAL 

MANUFACTURER 


MANUFACTURER'S 
PART No. 


No. USED 
Per Asy. 


C5 


101103 


o OlyuF. 260\r C£<2 Disc. 


eeie 


eoi 


— 


Ch 


\ 500 1C) 


I'O 20"/o 35v/ biPTAOT 


ONJIONJ CA&BlDE 


KlPOEbS 


— 


Cl 


IOMQ3 


0'0\Hf 250V CGf^ Disc 


EPIC 


SOI 


— 


C 8 


(SOOOZ 


lOyU^ 2^0% IbV. 


ONJfONJ OA.PSIDE 


KlOElb 


— 


C9 


(04023 


2n2F 20*4 IKV cep disc 


ITT 


HDI6KIOZM2M5-SSIKODSC 


/ 


CIO 




N40T OSE.D 








Cl/ 


I5000G 


4yu7 20^ ICV DIPTAKIT 


UNION CARBIDE. 


K4-R7EIG 


/ 






































Q\ 


24-0001 


Si MPKi 


hiATlOMAL 


BCiei4K 


(£) 



240001 

Z40QQ1 

24QOQI 

24000) 

240001 



Isi KJPKl 



IMATIOKJ^ 



|SCI84\C 



2^0042 
280011 
2<^0O42 
2800 1 5 



SEE SHEET 2 FOR LATEST ISSUE 



G.P. Hi 6 R QjgfejUT. T^AAJS AiegA.V ^ ,C. A . 

bUAU O PUP- PLQP MOTOROLA 

Gi? t-il&»4CueegKlT T>g/W0t5 Ag/Cfl^ ^.C.A 

O.UAb LAtcf/ M0TC?^C?LA 



CASoaiP 
MC 14013 BCP 
CA3>Qgir 
MCI4076 



DATE 


cfstr^on ELECTRONICS LTD 




DRAWN ^ 


™IOt(/7//8| 

PeOKJT. PC.B A.6SV. 


1 




NC:rR"4C0294 2 'oT 


A 















DESIGNATOR 


DATRON 
PART No. 


M 5 


280015 


Mb 


280015 


M 7 


280067 




280015 


M 9 


280015 


MIO 


280067 


Mil 


280015 


MlZ 


280015 


M 13 


2 P 004 Z 


















SI 


7 ocDOiq 


SI 


7000 iq 


S 3 


700061 


54 


700061 


55 


700061 


5 b 


700061 


57 


700061 


5 S 


lOOOhl 


5 q 


700061 


SIQ 


700062 1 



SEE SHEET 2 FOR LATEST ISSUE 



DESCRIPTION 



QUAb LATCH 



Mc?TOtoLA 



Its WAV. gMCQOCg NATIOMAL 



QUAb lAtch 



Imotorolp^ 



I b WAV. k£V6oAf b £Ki£oD£iC . MATIOKJAL 
QlUAb. (_ATCh/ motorola 

it ,% U 

WlSMCUgggUT. n?AA]f. AjggAV ^CA 



SLlb£ SWITCH S/gM£MS 

KgyabAgb SW/TCf^. /?£b. Lcb SChfAboW 



KeVgOA^D SW/TCN.GgggKJLEbI SLMAbOW 



MANUFACTURER'S 
PART No. 






MM 74 Cq 22 

MCIA 076 

MM 74 c q 2 2 

MCI4-076 



No. USED 
Per Assy. 



IC- 423 IS- AbO-Af 



|SgL-g£b L£b 



SRL - CiCEEKJ L£b i 



datrm 



"''lOfei/vi/si 

FtoMT. PC.& ASSV 
4002 < 1 + |yt 



DESIGNATOR 


DATRON 
PART No. 


511 


700061 


Sl 2 


700 Obl 


515 


70006 / 


SI 4 


700061 


SIS 


70006 / 


S/b 


70006 / 


517 


700061 


515 


700061 


siq 


700061 


szo 


7000 b/ 


5 ZI 


7000 bl 


522 


7 D 006 I 


SZ 3 


7 ooob) 


SZ 4 . 


700061 


SZ 5 


700061 


SZ 6 


7000 bl 


527 


700061 


S 28 


700062 



DESCRIPTION , PRINCIPAL 

MANUFACTURER 



|)<EYS(DAgb.5\JlTa-L g£D.t_et:a.l SCH ADO W 



MANUFACTURER'S No. USED 

PART No. Per Assy. 



S^L_- gEo LEb — 



iKgYgQAgb SwrTcy.6g£0^.L£a. SCHAboW 



S^L- GREEM LEb 






DESIGNATOR 


DATRON 


DESCRIPTION 


PRINCIPAL 


MANUFACTURER'S 


No. USED 




PART No. 




MANUFACTURER 


PART No. 


Per Assy. 





400575 


Sl&KJAL CABLE A«>SY 










450461- 2 


RMIO \W^LAToe. 










4100q0“ 7 


P&fOTED OiCcon- BoACO 






1 




4501 7q- t 


TEI^MIMAL. PlKTE. 






I 






I C . Socket 1 4 way 


Aogat 


3lA-AG"5qb 


1 




b05Obt 


TC. S(CCKET 1^ WAY 


AOGAT 


3lb' AG -Sqb 


\ c 




605o5Z 


TC. Goci^ET IS WAY 


AUG AT 


3ia-A& -5>qt. 


2 



Ga>QQ9a MARKING TAPE 3M 

^30Q2^ IKISdlAtikjG SEAtr^^s 

_ SOOO]_T S/2 bIGiT blSPLAV b>ALC 

^ZQQlS Low. E.M.P. ~rcgM. &lk/ &u^ 

<^20041 suc/ggb CUPP 

520042 KJot Law £.M.P.TgjfA< Sue /\JJH 

RZOQ4^ 6LK /ggNf 

_ 310044 » 6V.K/SLUC 

qZ004S ■.■••■ SiM./yeLLb^ .. 

630024 booBL£ ^I0£b PggSSoigg Sa>>Si-rrvgT/^. 3M 

420Oa0~l WAeiMiyO LA&EL 



iTPt » SPgQAL 



TYPE -40-^2 



SEE SHEET 2 FOR LATEST ISSUE 



^81 

A 66 H“. 



“4(X)2<^4 









DESIGNATOR 


DATRON 
PART No. 


R1 1 


/ez 


0&G200 


g3 


OOOZ2! 


f?4 


014320 


^5 


OOOIOZ 


Rb 


OOI1S4 


R7 


06E10Z 


ga 


014021 


R9 


oiqo9i 


KlO 


OiZOOl 


gll 


0H30Z 


giz 


OfcfcSOI 


RI3. 


000102 



NOT USED 

go R Pot aaiNfegr, cEftsAEt 
220K. S*/. '/-iv/ CAKSONi. 

452 g r/» M.F. 

IK 5*j4 ^aW CAgBOKJ 
iao< 5*/» '/gvs/ CAg&OM 
IK V& &GHTAMgi.eo Cef.feT 
4K02 t% Vaw M.P, 
qK<79l‘A '/gw M.F. 

IK. 17. '^W M.F. 

I3K 1*4 '/aw MR 
5oog % l?ianTAi.KjLaiCgf. Pot 
IK s*L 'Aw carbom. 



PRINCIPAL 

MANUFACTURER 


MANUFACTURER'S 
PART No. 






BECK MAlsJ 


12 XW 




CRZ8 


HOLCO 


H.8 


MULLA^eti 


ce25 


MULLAKD 


CRS7 


BECKMAKJ 


T2XW 


HOLCO 


H8. 


HOLCO 


H.8. 


HOLCO 


H.8. 


Molco 


H.8. 


BECK M AM 


72y\A/ 


NAOLUARb. 


C.K25 



No. USED 
Per Assy. 



2)10001 
31 OOP I 
ElOOOl 



lO^H 0-SSJ2 g.P. OHiOtCF. 

lO^H ;; 

IOA/H " 



SS/JO /OOtl /to 



MOT OS^b. 

kJoT USELi. 



NOTES. Cl <2C-0lT blAG . -4302P5. 
CHECK p^oc. 4fcozq6. 
CHECK LIST. 470 295- 

see SHEET 2 FOR LATEST ISSUE 
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b 


E.C.O. 




- 


DATE 




22-S-78 


CHKO. 




L^CL_1 



i523 


1638 












15363 


S0.8M 












ACL_ 


NO 












4 


5 


G 


7 


8 


9 


10 


(o.'JOkIT^ 

L£DJ 


3MO-79 

IMj 


2I.4.«0 


H4I 

11-2-85 


1452 

16.2.83 

[3(611 


1470 

1.6.83 

_/o_ 


1517 

1G^83 



z-5-ie 

s X 



datron ELECTRONICS LTD 

Tobi /; dti // o 8 I 

ggAR P.c..g. A'ser. 

drawing ^ SHE El 

1 4002 R 5 _ A” 



DESIGNATOR 


DATRON 
PART No. 


|G4 I 


C5 


lonos 


Cb 


leoozb 


Cl 


1S0004 


C8 


104026 


cq 


150003 


CIO 


1 50021 


Cll 


I50OZI 


CIZ 


101103 


C13 


\«0025 


C14 


101103 


CIS 


180025 


CIG 


102102 



DESCRIPTION 



PRINCIPAL 

MANUFACTURER 



MOT 05Eb 

0'Q\fuf 250VC-Eg. ER.i£- 

icyv^ 350V ELECT \T~T 

4700yur IGV AL.£t£CT WIMAl 

47nF I|o% spy CER DISC SIEMENS 

20% ^v5 t)ip TTAtJ-r OKHOKJ dAg.Blt:>£ 
22//f £o% 15V bi^- T aut UMiOki oAg&\bE 

Q 2 Sov.C 0 f. taisc. Eg\g 

IOQOjMF 2)5V .£lCCT. WiMA 

o-oyF 25oV.CEg b\€>c £gt€~ 

1 000/4 F ^SV ELECT WIMA 

inT lo7e SOOV C£R Dl*50 ITT 



MANUFACTURER'S 
PART No. 



g>0\ 

EM\2/\Z \0 

PglNJTlLVT 

B37449 

K47EfeV3 

<2ZE2S 

801 

pR.iM~riL-V-r 

801 

PR.INTILVT 
CDIQ. 



No. USED 
Per Assy. 



l2.0OO£2 



ISi ggCTiFiEg 3 A 40 OV I motorola 



b 3 


£>0068 


bv 8 4 oOh«w Zekje^ 


— 

MuLLARtb 


8 Z Yes cbv« 




b 4 


213004 


I 80 V 5 oor.v/ ZEMEg 


Motorola 


IM 5279 S 

















SEE SHEET 2 FOR LATEST ISSUE 



2 - 5 - 7 <g 

)RAWN g ^ 

checked ^4.^, ~ 



ctetron electronics 


LTD 


title . 

1061 /7(/8/ 

i^EAg Pc.fi Assy. 




DRAWING 

—«« 4oozqs 3 











DESIGNATOR 


DATRON 


DESCRIPTION 


PRINCIPAL 


MANUFACTURER'S 


No. USED 




PART No. 




MANUFACTURER 


PART No. 


Per Assy. 



240018 

240018 



I30QV. KJ.P.KI.TieAUS15TDg iMOTOgQLA 



I MJg 340 



2bDOG^ SV iVkA gECbOLA-Tog. NATIONAL 

2 b 002.4 PoSlTlN/C V&LTA 6 £ £g^ULATO<? FAt^CHlL±> 

2bOQZ3 KiCGATtVg' \/oLTA&€ g£giOLATog pAlgcH ll-t> 



LM309K/ALUM 
78 MGU\C 
AvA 7 q N^GOiC 



203 QM IAS 4 QOV BKlt^GE gCCT V^tCI^O - CLgCrgomcS WQQ<=< 

.203003 \Q 0 VJ. 5 A ggifc>c.c ggcL -7 MICRO- EL£CTRON/CS ^^JoOI 



^20003 

g» 0^033 

G 0^033 

G 0-^033 



SEE SHEET 2 FOR LATEST ISSUE 



SQLbeg PICB TEgMiMAL UjQ VlAgWlfJ 
4 WAV FLAT GOLD WAFEK PiM MOLEX 



H2IOSA 

Z 2 - 21 -* 20-^1 / GOLD 



'Z- 5-78 datron ELECTRONICS LTD 

6 . j. /t, / ai 

&A& P.C.B. ASSY. 

PROVED 

DRAWING SHEET 



DESIGNATOR 


DATRON 
PART No. 


Tb 


604033 


■JT 


604033 


KTS 




604033 




(604033 


ITlI 


6 o 4033 


JlZ 


^04033 




604-033 


hji 4 



DESCRIPTION ' PRINCIPAL 

MANUFACTURER 



kvs/AY Plat GOLD WAFER P/N MQLEX 



4WAT FLATGOLD WAFEPl PIN MOL&X 



MANUFACTURER'S 
PART No. 



No. USED 
Per Assy. 



122-27-2041 /GOLD 



IZZ-Z7- ZOU /GOL-D. 



4 iooqi - 5 A 

450 IBO- 2 

450183- I 

540002 

5)2 33S> 

611037 

615005 

613017 

615002 

615006 



SEE SHEET 2 FOR LATEST ISSUE 



PglKJTSt^ CjtgCUlT 60AKt> 

MCATSIKJX 5V AbVAklCLg 

HgATSiklK 15V At>VAKJCg 

ZZSWG "Tiiu CuWigE 

7/*2 PTFE W/ge WHIT6 

5ceEWV\3y^^M.KJYLDKJ HEX.Ht^. MYLOKI^ ALLOYS 

WASj£g.M3 >WT/srtA<£pgoo^:.ST. .GKM biSTglSOTDgS 

WAS^£g M3 PLAT MYLDKJ KTYLOM ^ ALLQVS . 

MOT. M3 Pull Steel GKU 

K10T.M5 Pull fIEY KJYLObJ GKlI 



BSG2IO TYPEC 



IZiLiC PLA'TEb 



2>S-78 

s.x 



datrm ELECTRONtCI LTD 

TITLE 

1061 /7I/8I 

esAg P.d.S. ASSY 

DRAWING SHEET 

"'"•" 400 ZR 5 E 







DESIGNATOR 


DATRON 
PART No. 


DESCRIPTION 


PRINCIPAL 

MANUFACTURER 


MANUFACTURER'S 
PART No. 


No. USED 
Per Assy. 


J2 


5721(5 /C 


I6voAT 2iMotsiCA6(X A6SY 


OA-riaoKf. 




1 


T3 


6o90S5 


4ccT. Right Augced wAFeK.Gold. 


i^^^cx.ex'. 


22'l2-209l . 


5 


J4 


6o4035 


^ 






— 




604035. 




.. 










i 












i 

i 










410092-54 PC.B. 






1 
















£>0403fe af l O A hP PtKJ5 

63 0023 Scotch PL g^ AbH £SK/g Ct.iP 

Q3QQ.3^ 25i- w TAPE 

1^0007 |Ti:8T i>0 



AI4P 


lb3740-8 


A 


1 3M 


CLIP 706 


\ 


i3M 


Scotch nJ.230 


A/«. 



4 MlCaoVAR 



:000^73 

i000^73 



j^QOOOE 

20CXD0Z 



CAeeoM 

k7K •• 



iSi gfCTlFiErE l A. _5pV 



'MULLARb 



.FAtRCHILb 



jiM^OOl 



NOTES CIRCUIT biA(SgAM . 450/96 
CHECK Pftoc. .A^hOZ^b. 

CHCCIC UST. . 47019^3. 

SHF. SHIFT 2 FOR LATEST ISSUt 



" i WlJA«£© EOpe^ loop I 1102 I 

;2S'8-7.^[29-9*78 (3-<2-78 4-S-‘^u*G-7a 25-<o-73 lg.L80 14.4.80 le- & si 

i H? , . Li^. j A^>: 1*15 l«p:: 



DAI t 


l-jcjtr^Cin ELECTRONICS LTD 


OHAWN m 



CHfCKEO 


TITLE 

1061 /7(/8 I 
Cevjtre P.C. S. Assx 


DAJi 


DRAWING SHEET ^ 

4002RL Z O' 2 



Ut Sl(,)N ATOR 


' DATRON 
PART No 




.604035 


'J3 


604035 




,604035 


Zs 


.604035 


J6 


,6.04035. 





;4 10093--^ 
jSIOKI 


XI xz 


1 604034 




605053 


1 


605057 




606004 




540002 

5*10001 



'OESCRiPTION 



I principal 
: MANUFACTUPcR 



■ ^IGHT Am6LCI> W^££ PtK) . GoLjb . MOLE X 



ifip MTC O CigCU/T fioAgp ^ 

I t/q .2 BJ?0 J 

OF JO AM : AMP_ 

1 1 ? WAT toLACijsittk TSocKeT |_.MOLJiX 

, G»pjUb c e IMP s [ M pbO 

i feL Agis/ MG i%a I Mo(-e> 

;22 SWQ. 77M.C(^^ j 

jSL££Vg MAX C ABLE 0 |HECL€R^ 



MQLiX 

MoceX. 



Hellermawkj electric 



1 MANUFACTURER'S 
iPART No. 



jZ2-l2“2p4/ 



!No. USED 
|Per Assy. 



Ib^740 - 6 
22-0 ( -2fZ5 
48oq - GL 
4lbl - I 



HI5 X 7.0’mrr^ SLK HELSYN 




NOTES ClKCDtT t»tACRAM ,430297. 
CHECK PtOC. . 460297. 

CHECK UST . 470297. 

SEE SHEET 2 FOR LATEST ISSUE 




29-4-79 dstroT 

HAWH — TITLE . / 

5.3"^ H\/tk 



lOa /7I/8I 

L.H. Pcs Ao€mi.Y 
^400297 IZ'T'Z 



1164 







DESIGNATOR 



[000334 
i OOO 354 



I DESCRIPTION 



PRINCIPAL 

MANUFACTURER 



|350< 



MANUFACTURER'S 
PART No. 



No. USED 
Per Assy. 



^2 

JiiT3 



i 4 l 0094 -<A ; RC . 6 . ^ 

5 40002 i22sw^ -Tiu.au. S'^je^ 

I [24vuipr fifiiPM C able Aissv m 

604036 Srr(ei^ OP \Of^P Pj ajs AMP 

,5Qpppj ;5L£EN/€ MAy cable ^ 3 0 HELLEEV^/ 

, (^300^^ 25«. MA?>KIKJG TAPE . 3 M 



amp ^ __.i65740-8^ _ 

HELLEEV^ANKJ ELeCTKiC, |HtSy2oH.>H SLK 

iS^TOH M.230 



[_ 

HfLsW 



NOTES CiecoiT blAfifCAHl - 430298 
CHECK pieoc . . 4fco293 

- 470298 



1 c : £. : 


1 1" 


2 j 2) 1 


! 4. j 5 6 1 


[ 


J ' i - i 


[£Ci.£A5£0 


E3CO0SO !s«E.7/e>0-«| i 


1 943 12.17 1474. j 1 




00 

— i 


123-9-78 


-^-S-73.ju-6-Tt>. ! 


To.9,79 Ifl 8 61 3 C «3! 1 


1 


L - ! *i?. i 




[fO \»C> 1 


1. 

i 

1 


i 

1 . . . i 



23-4-78 
e.2 ^ 



I datron r..crRo.,cs.To 

] lOfel /7l/8l 

Pc& ASSemb^ 

40029 8 I 2 ""2 




Designator 


! 

QATRr)!-; 


i 

;dese:ripmon 


1 

iPRlNC'^Ai. 


1 

Imanueacturers 


No USED 




PART No 




j MANUFACTURER 


jPART No. 


Per Assy. 




QOO IO I 
OOP \0 I 
QQQ I5G 

0500 57 

05^57 

OOOIOI 



000472 
Ogo 104 
000472 

070IZO_ 

loTOItq 



0G32O3 

000105 



000(02 

063504 



33K 5% V4 W C A KaOKJ 4 MULLARb 
(OOR. '• '• 



_ 1 5 M l “ i_ A Bf lkbLey 

! f: 3y Oak MOM) i 

4?7 K4|% (S^m MP I ACI 

_,|2 7 K4..4_ 

!iOOR59w ‘AW OkRBOKJ I MULLARb - 



I N OT U^E6 ; 

|i.OOR A w OAMOKJ 

" •• :: 

100 R ” •* '• [* 

4K7 ■» •• :* 

FSV ■ 

_ 6Kg4 \ 7<. \Opfm W W MAIMKi 

__ 4K75_ W\a/ 

_ Part of kit Z\^ooco 

_ PART OF Kt T 2 (qoo6 Qoco) 

__ 20K pot CLERMET ggCKMAKJ 

I MO 5t. AW CARBOM MULLARD 
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MANUFACTURER’S 
PART No. 



I KtOO EGY3 



801 

801 

801 

SOI 

SOI 

IN4-/48 



INJ45SA 

HSCHlOOl /lNG2G5 



20000 I 
2 0000 I 

20 0002 
213006 
20000 I 
200001 
200002 



Si G.P DIODE 
6-.P. diode 

EtC^IFIEK I A SO/ 
5V 5W ZENER. 

Si Q.P DIODE 

Si G.P. pipJDB 

Si I?ECT1FI£R >A 50 v 



. FAIRCHILD 



■ UNITRODE 
I FAIRCHILD 
FAIRCHILD 
FAIRCHILD 



{fsJ4/48 

1N4/48 

IN400( 

TVS SOS 

IN4148 

IN4I4S 














DESIGNATOR 



DATRON 
PART No. 




20000 



zoooo I 



DESCRIPTION 



Si . G.P DIODE 

I NOT OS^ 

NOT USED 

NOT OS£ b 

Si. 6.P. MOtE 




PRINCIPAL 

MANUFACTURER 



RA,l(?CHlLb 



FAIRCHILb 



MANUFACTURER'S 
PART No. 



No. USED 
Per Assy. 




SEE SHEt T .> I-OR latest ISSUt 

r:z r r i 





[tetron s..cTR«..cs LT 

1071 DIGITAL- 

PCe>. ASSY 



400500 10 "oV|G 



DESIGNATOR 



, DATRON 
PART No 



2400 01 
24 00 01 
24 op 0 7 

240006 

250004 

250004 



240006 
2500 I I 
240 007 
240001 

24 O O 0 6 

25 0004 



I DESCRIPriON 



; principal 

i MANUFACTURER 



Si NPN transistor NATION AU 



__NpT yjBD ^ 

si NPN TRANSIS TOR ^ N ATION A L- 

Si PNP •' . 



NOT 1^0 

II •» 



Si NPN 



MANUFACTURER'S 
PART No. 



2 N 364-6 

2N3904 

2 N 5906 





2 N 5904 
_ 6 C 322 _ 
2N364G 
6C/S4 
2M5904 
2N3906 










OmONATOR 


OATRON 


DESCRIPTION 


PRINCIPAL 


MANUFACTURER'S 


No. USED 




PART No. 




MANUFACTURER 


PART No. 


Ptr Agsy. 





DESCRIPTION 



4 BIT STATfC CMOS RAM 



PRINCIPAL 

MANUFACTURER 






MANUFACTUIIER'S 
PART No. 





l>r^ 74 -LSIZ 5 W 



MC/4-OI35CP 



A 203S 



MC/45036CP 



NOT USED 

0.7 oo S I DUAL 4 >/P and <?AT£ NATfOMAL 

27 O Q 55 OPAL 4- l/P NANO <3ATfc ^ 

2^0 049>-)X 4kx6 goM ~ sec pgQ4 spec 

29 0 O 3 G IK x4giT STATIC CMOS ram see DRAWlKiS- 

2700 5S DUAL /-of-4 0B.CObEi^ NATION AL 

27 00 S I dual 4 i/P AMD QATfc 

270055 DUAL 4 t/P NAKJ£> <&AT£ - 

2900 48- I7 C 4^x6 goM -s££ PROfr spec 

290036 / < x4.ft(T STATIC OMOS RAM SEE DRAWlK&~ 

2.8 0 025 QUAD BILATERAL SwrfCH MOTOgolA 

28 00 7/ TRIPLE 3 //P NiOg <?ATfc MULIA «D 

Q O 1 7 HEX i N /£gT£g Mot orola 

28 O O 83 QUAD 2 i/P NOR GATE 

NOT USED 

NOT USED 



29 O O 36 
2.80025 

28 0 0 7 / 

QOJ_J_ 
28 0 083 



MUUIA 8 D 

Motorola 



MC/40278CP 



TALSOI 

74LS20 

7MS 2S32 TL/pfl06RAMM£l> 

74.LSISS 

7ALSOI 

■ 74LS 20 

TMS Jl/pao6PAMMEI> 

Me I^O(>G5CP 

HEF4025P ■ 

MC 14-069 BCP 

HEF 4001 8p 



NOTES ^ M50 ALTERMAfiyE - ^0055- 1 ,5su£ ^^5 AS 290 042>/48 ResP. 
+ M35 ALTERNATIVE = 290054- J ' 







1071 DK^ITAL- 
PCS. Assy. 













































DESIGNATOR 




NOTiS. 

Mi iNKT 2 FOU LATEST ISSUE 



























































XW. IIM 


















I DESIGNATOR 



DATRON 
PART No. 



DESCRIPTION 



I 50020 
> I OOPS 

II OOl 3 




\ou^ . 2 ayg. 2 Sy dipta mt 

Q-QIjuF. 'icffo 2 SOvftoLVikmTlia 
26 %. 250 v ^Lvctrfca 



L 3 KJIOK 1 CAft»\DC. 


KlOE 2.5 


MDLLAED 


C 250 Afc/PlOK 


MoULAftCk 


C 250 AE/piOOK 




CARSiat 

^ ^ 



CARBIDE 





1071 DISPLAY DftlYER. 
I Oft I PCB Assy 

kWING ~T ^ 

40030 ) 4 « 



DESIGNATOR 


— 

DATRON 
PART No. 


DESCRIPTION 


PRINCIPAL 

MANUFACTURER 


MANUFACTURER'S 
PART No. 


No. USED 
Per Assy. 


oto. 


eiaoos 


Diode. ZEWEe 75V ‘>‘2v\/. 


MOTOeCM-A 


B'ZX79C1S 


1 . 














Ql 


250009 


Si PNP TRANSISTOR 


NATIONAL 


2N540I 


II 


02 


250009 


It »» n 


II 


tl 


- 


Q5 


250009 


« ll M 


n 


M 


- 


Q4 


24-00 O 9 


*• NPN 


" 


MPS LOl 


9 


Q5 


24 0 0 09 


•• II II 


H 


- 


- 


QG 


240 009 




.. 


.. 


- 


Q7 


24 0 00 S> 


I. 


.. 


.. 


- 


OS 


2400 0 9 


„ •• 


II 


— 


lo9 2400 oe 


•• 


.. 


1 


- 


61 10 


240 0 0 9 


•• 




- 


- 


Qll 


24000 9 


" " .. 


1 - 


- 


012 


24000 9 


•1 .1 


I. 


M 


- 


QI3 


250009 


•• PNP 


- 4 


2N540I ' 


- 


014 


250009 






.. 


r - 


QI5 


250009 


" " 






- 


016 


250009 








- 


^17 


250009 


•• 






- 


OiS 


250009 




•• 




- 


019 


250009 






- 


Q2o 


250009 


•• 


1 


•• 


- 








T 




•• 


- 



NOUS 



)H LAI (5^ ISSiJi 

! : 1 ! : 111 { : .] 


i 

1 [) 


j ctetron el.ctron.cs ltd 


I 

' 1071 DISPLAY DRIVER 

I08l PCB. ASSY. 


i ‘ i : t ) t i i ^ I 

i ! 1 i i i 1 ! 1 1. 1 


t -.-j~APPHOvti; 


i 


|~OHAW(NG n 3HFFT 

40 0301 1 5 7 
























DESIGNATOR 


; DATRON 


' ! 
•DESCRIPTION 


PRINCIPAL 


1 MANUFACTURER'S 


No. USED 




1 PART No 


: 1 

^ 1 


■ MANUFACTURER 


PART No. 


Per Assy. 



1 MQOGCi 
; 28 0 0 15. 

, 2 S g o 1 5 _ 
^ 230025 

: 2 S 002 3 
^ ^ 002 ^ _ 

I 2800 24 
2 S 0 Q 59 
270 04-5 
2S0p33 
L-2.SQQ4S 
j 210 04% 

1 2 S _0077 



57I09 5/C 
605 iQg 

605060 

60506/ 
605064 



|.(28 ? S_B!T static ram 

i QUAD LATCii 



I QUAD 2 '/P NOR S-ATE 



MQToRO_LA 

l._N atonal 
I motorola 



_|I*^±.§TAI£. hex non-in\/. buf fer I 

;dual siN ARy up counter. 

iOUA D 2-1 data sel ect L $ TTL N ATIONAL 

I S CH ANNE L DATA 3£C£CT MOT OROLA 

i4BIT LA TCH /4 T0 IG UhJE bE CODE k " 

I QUAD 21 /P NAN C^ LS TTL NA TIONAL 

i H EX 6r.AT6 ] MOTOROLA 



he WAY AP/ 3 M RIBBON CABLEl DATRON 



I MCe glOA 
I M M74CI73 N 

i " 

-1 

j M C 14001 BSP 

^ MC 14503 

MC I4S20BCP 
__ SN 74 L5 I S7 
MC(4SI2lBCP 
MCI45ISSCP 



SN 7 4 LSO O 

MC 1 4572 



2 4 WAYDIL SX T. GrQLD 

14 WAV OIL SOCICET 

(61a/AYD(l socke t 

.24 . way X>IL 5KT. TIN PUTE 



CA 

ASTRALUX oR JeRMYN 



_CA 2 4 .S I 06 D 
ICL 143 -■ S 3 T 
/Cl 163 ~S 6 T 
324 “ AG 59 b 




ANI 2 “AN 4 





datron 



SEE SHEET 2 FOR LATEST ISSUE 




TITLE 

1071 

108 / 



DISPLAY DtlYEK. 
PCS. ASSY. 



■ 

I 



400501 



DESIGNATOR 



DATRON 
PART No. 



I 41 0 0 9 7 " 5 A 

4 .J^L 2 _O_l _0 

4 54000 I 
1.^10004 

I G20007 



DESCRIPTION 



I PC6 

I NXLATCH - PL UNGE R 

I NY LAT CH - GR0M/V1£T 

1 22 SWG . BT C. W IRE 

jSLeEYe-PTF£ 

ITEST POINT terminal 



j PRINCIPAL 
. MANUFACTURER 



MANUFACTURER'S 
PART No. 



ORDER FROM C.J.FOX f SONS HN3P - 32“4 - I 
» " HN3G-32‘f 



i HELL^RMANN EL ECTRIC I 

I Ml<^VAR ^ _J_ 



No. USED 
Per Assy. 



dstron K.cTRONcs.m j 

1071 DISPLAY DRIl/ER ^ 
I 081 PCB ASSY. 

I 

— 400301 ;7 - 






DESIGNATOR 



G^OCDSCo - 

oeopoi 



pootOG 

Iq 00 3 * 5>2 



DESCRIPTION PRINCIPAL 

MANUFACTURER 



3K00^ 0»r/o Wigg WQUNt> MANNi 

P.T.C. THERMISTOR MULLARb 

AhAO 0 - 1% W i gEWoQNtD 

NOT 06Eb 

tOM 5 Vo CARSOKi MULLARD 

" I* •» 

lOM " " » " 



MANUFACTURER'S 
PART No. 



MA~rc.»^ED SET.(g^4g 
VAQ<S>SO 



No. USED 
Per Assy. 



OOOIO G ^ '• " 

Qt07 <2>l dK7G f % SO pp^ NlF. 

O 0QO OI I p.TC. THEgMISTQg 

. MOT OSEb 



;HOLCO 

MULLARb 



OOOIOG 
PQOSG3 
PpO 5<2?3 

poo 1 OA 

0002^3 

POOGBZ 

poo 1 03 
p00\0~7 
pOC>lOA 
10^1505 
104)505 



[lOM 5Vo_ ‘/4W CAP^M iMuLLARb 



1*A looPfm OF 



Allen BRAbLEv 



£23 LQgO.3 3] ^ 

NuTf :S <SliecU»T OlAOiieAM.a. ^30303 

c»ec.)c pRooerouKE = - 4 < 2 > 03 oS 



12X2.5% CARSOM MULLARb 

l 33 )OR '* " " _ " 




HS 

\/A€>(2>50 

CR25 

II 

II 

II 



13 


H 










1 


1217 


1500 










j 


18.8.81 


SO* 3*8? 




[ 









io-io-7e 



datron 



R6t£A&£Dlr<» S^o [B:De57 II 



330.533. 



, [5'!2-7® 27-2-75 4.5. 74l2o-6'7S>. 13-M5. [2S-IQ-75 5-1 

i 1 i/D ! 



I J34. T I 



i-ftBSoj 1 8.4 . 80 , 3. 6 . 80 : J 7. 6 . 00 1 1 . 

>p 1 /yp. t.J 4 > ; AP-.X 



- IC57I OHMS RC.B 

_ _ _ J DHAWINl, T j 

\z 



DESIGNATOR 



I DATRON 
! PART No. 



1070 007 

070000 

OG 32Q4 
40G3204 
j 000105 



,_O7OP05 

.OQOB^Z 
00015-4 
PP05GI 
[ooov O® 
_|C>41005 
1060049 



000-4 73 

OQO G>^ 

0^-473 

00 0102 

000102 

000^2 



SEE SHEET 2 FOR LATEST ISSUE 




1 57X04 e •0|% Wig §W Q yK tb. 
457 OK 4 B vOl7o WiREWbONIb. 
PpT CERMET 

[2pOK •’ •• 

! I M 5 7o */ 4W cAgaoKi 

pK7P4Q *0170 wispEw^Np 
|I|^2G77 *Ol7o WiREWOUATb 
llK2G77 •• 



i'H!N^;PAL 
.VANUi- ACTURIr 



. MANM . - 
. MAMN ^ . _ 

. BECK MANNI 

4 MULL ARb 

iMANN 
MANKJ 



j MANUFACTURtR'S 
IPART No. 



,No USED 
iPei Assy. 



.. 




CR2S 


k 4 




1 




L__ 2 ^ 




- 



jBKB 


5% 


. K 4 .W CarbokJ 


MOLLAf2D 




ceas 


ISOX 


57. 


V^W CARBOK/ 


MOLLARD 




CB25. 


jSGOX 


•• 








•« 


■ 10 M 57o 


VA\tJ OARBON 


.MULLARb 






|tOM 


i7« 


C f 


ALLEN BRADLEY 




CO 


[iSMi 


MATCMEb PAIR 


^HOLCO 






u»mJ 












FS.V 












F.s.y 












^7K 


57. 


VAvJ CARBON 


iMDLLARD 




OK25 




II II 


i H 


! 


II 

k— 





- — — - 

1 




\ PAIR. 
















i 


i 1 








2 




- 




2 



10-IQ~7S 

DRAWN 



da trm ELECTROMICS LTD J 

1071 OHMS RC.B ASSr. 

^PAWIM ' f - H 

'"""”^0030S 3 12 



164 








DESIGNATOR 


DATRON 


DESCRIPTION 


PRINCIPAL 


MANUFACTURER'S 


No. USED 




PART No. 




MANUFACTURER 


PART No. 


Per Assy. 



C>C>C>A1B AIK 57m */AvJ CAgBONJ iMDLLAei:^ 

Ooe}A ^5 ASK " “ i; •» 

QOQ3g>2 3 K0 “ '* ‘‘ 

_ OOP SGZ SKG> “ '* “ ^ 

OOP I OS I M “ " " 

OOP I OA lOQJC “ •• 

000273 27K " ‘1 " ^ 

OOP I a A ’ lOOK *' " " 

OOP I OS I M " 1* _ " 1 “ 

0008 2-*^ B20<. I' “ " n 

popjPj1__ ioqk: " 

P00273__ |2 7K' " “ " j " 

jpPPlP^._ IIQOK " “ " 

p-pai23_. I2tc [1 " " I “ _ 

! 0 0033 4 330K ^ _ '* i " 

000 222 ^2 ^ " •' j " 

QOOZ^ ZZJC •' " _ " 

|0003 33 _ " 

0^821 j82pl^ " _ I " 

OOOIOS I M « !• « I 

- + - ' - 4 

0004.74 i470k. •• 

000(24> |I20K » « » ^ 

[000(03 lOk •• - 



i 4 

il 



SI i SHf c ; / .-Or? lA'I tST iSSoO 



! 



1 0-10 - 7g> 

DRAWN — , 



datrm 



1 071 OR M3. PC.S A3SY 



'400303 



4 



DESIGNATOR 


DATRON 
PART No 


R70 


ooozzt 


R7( 


OOOIOS 


R72 ^ 


00033S 


R73 1 


000823 


R74 j 


000(06 




09 00(7 



_^2Z0HS^'Aw CAK80N_ 
CAR&ONi 
I ask ^ <4 .w 'PAR&OI± 
|82k 5% jW carbon 

|I0M S% »/ linA/ CARSON 

. 7 NeTvvQgK 



I MAInjlH ACi URER 



, mullar p 

M U Li- A^D 
(vrOLLA RD 
MULLA RD 
MUILA RO 

, BECICMAIVI 



MANUFACTURER'S 
PART No 



C R2S 

CR2S 

CR2S 

CR2S 

OR 2 S 

7e4-l-g(OOk 



No. USED 
Per Assy. 






DATE 





DESIGNATOR 



DATRON 
PART No. 



1200 Z 9 

izoozr 

102 470 

IQ 2470 

IQ222Z 

lOI 103 

102 •352 

1 2001^ 

1200 /4 

1 j 0013 

1 50001 

)D 1 103 

ISOOQI 
_iOl 103 
102 lOO 
J02 lOO 
; 10 Z 102 
:i2O02l 
;150QM. 
;lSOOIG, 
150020 
JO I 103 
150020 



DESCRIPTION 



PRINCIPAL 

MANUFACTURER 



SEE SHEET 1 ^ OH LATEST ISSUI 



_ ZqU IOO\/ PoLVCAga WlhAA 

_ ICXX>f>f Idk \ooM noLYcAKB Vs /IMA 

47pF SOOV C.ER ot-so ERIE 

_ Alpf Soon/ per gRig 

_ 2n2p SQOV^ Qgg &ISC g~grg 

_ *OI/uF 2SO\/ C> gg Di sc, ggig 

- 3n3f 5ooV egg DISC, j £« tE 

Z^ZfUp l OX C^3\/ POLVCAgaj A SHCgQFT 

1 •* 

-P j p^o 2^y /^LvesTQ?[ M 
\22jUf 2Q% \(^\l DIP TANT jUNJlOM CARBIDE 
j*01yt/P 250y Cgj? D\SO [ET2lg 
Z2^f 2o% t(2>V CilP TAMT juKIIOKl CLARBI&g 
i*oi^F Z50V oee DISC je^Rig 
lOp^ SOOV ceR Disc. ! '• 

\Opf '• " ^ « 

jinF » II M II 

iO*47^F loVo G3V PoOfcARg I ASHCROF T 

2dlm 3S\/ OlP -TAUT" juhjioisj CARBlOg 
jlyUF Zdio 35\/ bip TAKIT UNlOM CARBItiE 

\\OfXf ZaVo 2 5V DIP TANT DWIOKJ CARBIDE 
•Oifjf 250V CER DISC ERIE 
jlQ/uF 2o7ft 25v DIP TANJT UKMONJ carbide 



MANUFACTURER'S 
PART No. 



FRC-2 NAifvJ 

FKC -Z MIkI 



eo\ 

eoi 

__®Ol 

SOI 

A2BZ2Z1B . 

U 

C^Z&aAE/ptoOK. 

<Z2 E IC> 

©OK 

K, 22 £ 1 C^ 

eol 



I A2S^7IIB 
IKR 68 R 35 
!Kl gQ E3S ■ 
.K/O E2 
aoj 

KIOE25. 



No. USED 
Per Assy. 



10-10-7© 

.... 



datron 

1071 OHMS PCS Assr. 



-400303. 



DESIGNATOR 


DATRON 
PART No. 


— 

OESCRIPT li;N 

-i... 


i^RINLIPAL 
MANU^ ACTURER 


MANUFACTURER'S 
PART No 


No USED 
Per Assy 


C24 


102101 


lOOpp lO^ SODV CEB, Dmc 


ITT 


CD \0 


A 


C25 


102101 


10 Opr \Q%> SaO\l CeQ. Dvsc 


\TT 


CO lO - 1 


CZG 


102101 


J00f»F lOVo 500v CER D/SC 


; 


CDIO 


- 


C27 


MOOI3 


lOOnF 20% 250v POLYESTER 


MULLARD 


C2SOAe/p/OOK 


- 


























bt 


213001 


JOV sw zenjfr 


.... 

Motorola 


1N5347 


^ 4 


b2 


213001 


j oy 




“ 




bS 




not used 




' 


bA 


L - 


NOT USED 






bS 




NOT USED 








bCff 




NOT USED 






_. . . . 


by 


210027 


2V7 ^OOjr^W ZEMER. 


MULLARD 


^zyaac zy 7 h 


1 


_ 


2QQOOI _ 


5j_ G P.: 


pAl.RCHlkJD 


1M4I4B 


II 


D3 




1 NOT C^h 








DIO 


2,1300/ 


lOV/ 5w ZENIER j 


[MOTOF^L A 


IM5347 ^ 


_■ 


DM 


21300/ 


lOV " ” j 


„ 1 


It 




bl2 


20000) 


S1__G.P _ I 


FAtRCHil-D _j 


ilsl-414© 




DI3 




NOT USED 




. 


Dl4 


20000© 


Si _ LOW LEA<AGiE. ] 


I 

fairomild j 


IKM58A 


3 


DI5 


20000© 


5k_ '* 


II 


It 




DIG? 


210075 


7V5 4oo rv^W ZewER 


MyLLAKb_ 


BZVSSCTVB 1 


DO 


El O 120 


12V 4oo Zenjer 


.. 


BZV88C1Z 1 







DESIGNATOR 


DAT RON 
PART No. 


DESCRIPTION 


PRINCIPAL 

MANUFACTURER 


MANUFACTURER'S 
PART No. 


No. USED 
P«r Awy. 



ZOOOOl 


Si G.P. 




200001 


Si 


II 


200001 


5 ) “ 


II 


200001 


S’l 


11 


20000 1 


Si 


It 


200001 


Si •• 


•• 




NOT UfiCb 




200001 


^ » " 


II 


200001 


Si " 


„ 


200001 


Si 




200008 


Si io\AJ L£AI^A<S€ 










230027 


N-CNANJ ^ FET SELSITCD i 


1 TELE bVNE 


23^27 


It |i II " 


22^27 


ir „ h , 1 . 


230027 


II II 1 ' II 


230 CXD 2 


M'CHAN sj FET 


SILICOMIX 


230027 


N-CHAM J PET SELECTEb 


TELEDYNJE 


230027 


II H II 


II 


230CXD2 


N-CHAN \J FET. 


SlUOON/lX 


230002 

2-^10017 

230020 


“ - 

5 i Nf M . Sop^match paik 

M-CNANl vJ FET 


II 

NATIQNAJ- 

SILICjONJIY 



i 



IN4.S«A 



L)tag>4E 

II 

m0g)4E. 

It 

jaoe) 



Sl.\; SHefT 2 f=OR LATEST ISSUE 



to- io-7e 

! DRAWN IT , 



t' -i- 



datron ELECTRONICS LTD 

TITLE 

1071 OMMS POB ASaV: 

DRAWING ~T SHEET 



DESIGNATOR 


1 

DATRON 


DESCRIPTION j 


PRINCIPAL 


MANUFACTURER'S 


No. USED 




PART No 1 


! 


MANUFACTURER 


PART No. 


Per Assy. 



Q.I2 






NOT USED ! 




QI3 


2-^001 2 




5i NPM 


national 


2 N 3053 


ai^ 


230027 


N-CHAN xJ FET 


TETEDYNE 


LI31HE 


Q15 


25ocyoi 


Si PNP 


NATIONAL 


BO 2 14 


Q«Z> 


2500/1 


Si PNP 


NATIONAL 


eSOS27 


ai7 


240001 


Si NPM 


NATIONAL 


BC1S4 


GU6 


240001 


Si NPN 


national 


BOI&4 


<210 


250001 


5i PNP 


NATIONAL 


BO 214 


Ol20 


230002 




N-CHAN J FET 


SILICUDNJ/^ 




Gi21 


2S0029 




N ’ an 0 FET 


n 


>J3O0>. 


Q22 


230020 




>1 II 




u 


Q23 


230002 




II H 




01004 1~ 


Ql24 


250002 




1 


I, 


n 


Gl2S 1 


2 30020 


1 


U II 


1 

. X ..... .... . . .... -. - 


43O0>. 




SEE SHEET 2 FOR LATEST ISSUE 



IZZX 




fO- IO- 7 B 

DRAWN _ 




datrm 



1071 OHMS P.C.B. ASSY. 



-400303 








DESIGNATOR 


DATRON 
PART No. 


Ml 


2 S 0022 
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CHKD. W 



122- II- 7S 



datron 



AKJALOGiDE OOTPOT 
PCS 

DRAWING 

NUMBER ^CXD 30 e> 2 



DESIGNATOR 



DATRON 
PART No. 



213001 

213001 



DESCRIPTION 



\ 0 \/ Sw ZENJEg 
lOV 



PRINCIPAL 

MANUFACTURER 



J-MOT-Oa OL A, 



MANUFACTURER'S 
PART No. 



No. USED 
Per Assy. 



Ml ^ 
M2 



2G>0002 

ZQ>OOZG> 



OP AMP 
OP AMP 



FAIRCHILD 

NATtOMAL 



fJiklAXO 

LM2I2H 



aoosi^M 


Wire /terminal AssV 


HQLBE.K1 CqED^. 




-llO 101-3 


P.c.B . 






■^50I8& -1 


Socket plate-. 






510000 


7 /* 2 Pvc iwsuL (fiLAc.k:) \/>yitz£ 






510222 


ihz PMC INBOL 














530001 


SLEEVE MASf cAfiLE <^3*0 


HEllerMamn elEc.tr;o 


Hl5 Jc2o. 




5 WAV BOCKET 


PVE OONMCC.TOR.S 


M5-S 


0O5O52 


8 WAV Polar !«£•» sooket 


MOLEy 





BLACJC HEl-SVi 



NOTES.i<r Ml ALTEe NATIVE 2.&002JS (lMIOi) . 



SEE SHEET 2 FOR LATEST ISSUE 



50 

30 



DATE 

22 - 11 - 7 S 


datFDTl ELECTBON.es LTD 


□ 


D«AWN g ^ 
CHECKED 


title 

AUALOOUE OOTPOT 
PCS ABSV 


1 


DATE 


DRAWING SHEE 

— ^OOSOS 3 0 ^ 


i 









DESIGNATOR 



DATRON 
PART No. 



DESCRIPTION 



PRINCIPAL 

MANUFACTURER 



MANUFACTURER'S 
PART No. 



G0<2?001 


L.OCCIMG. MOOD 


006002 


NJUT 


OOOOOS 


WASF^EP 


O I 2013 


STAKIDOFF Locy?M& TYPE V© . 


QjZOOOS 


SOLDEE PCS -m?MlK]AL LUO 


050024 


INSULATlKjGi BEADtS . aTeATITr. 


C,10007 


TEST Point TCftM/NAL. 


604C0C23 


5 WAY PLUCS 


-^(SIlOlCiD 


Sceeva PoEiI'Pam 


^ 613005 


SMAUEPesdoF WASMEt^ M3> 



Pye- ilOMME-OTOKtS 



MtCfcOVAft. 

PYE COMNJE.CTDE-S . 



LOSS- Mg 

M2I05A 

hu<>2) 
C 30 
MSP. 



No. USED 
Per Assy. 



N 0 TES.: 3 t?- fittejd> AT PIMAL A«£iEMe»LY. 



SEE SHEET 2 FOR LATEST ISSUE 



2 S- 1 /- 7 S 

DRAWN 



datron 



Ak/ALOC»L)E’ oot put 
Pcs ASS'/. 

DRAWING ( 

NUMBER ^OOSO© 4 



ro A 




; DAT RON 
' PAR 1 No 



OOOlQ-i 

C3QC::>'2/2f2. 



I DtSCRIPTION 



12 k 5% '/4\w CAetoKi. 

NOT USEb 

' 'iK2> 5% >i4\W CACL&CiKi. 



: >2.K 5%d I4tw._ CAk^N. 

2.K2. 5% ^\A/ ClAeiB^._ 

NiOT 

KlOT OSECi 
I KJCST OSEXi. 



principal 

MANUFACTURER 



I MANUFACTURER'S 
ipART No. 



■ H 

i C22S 



No. USED 
Per Assy. 



MULLAE.D 

MOLLAeD 



000562. 


5K6 S% CARBOH 


MULLARD 


CR2S 


000103 


\OK sit '/4W cARfioM 


MULLARb 


04225 


lOOOIOS 


IM 67* ‘/^W CAR80M. 


MUU.ARO 


CR25 




NOT USED 






000103 


lOk J4W CARBON 


MULLARD 


CR2S 




NOT oseb 






000332 


3kS 5% ‘4w CARBON 


MULLARD 


CRIS 




j NOT U6ED ! 






OOOGSI 


680R 5% *4u; CARBON 


MULLARD 


CRZS 


000332 


3k3 sYm '4W CARBOK 


MULLARD 


CR2S 


OOOfOS 


lOk SY. 'Aw CARftON 


MULLARD 


CR2S 


000103 


tOK s7«. '4-W CARBON 


MULLARD 


CAB5 





IS0O22 


2x>2r. 20^ 35 k dip tant. 


UNION carbide 


K2R2RB5 




^ 

MOT U56b 








NOT USED 






isooao 


IOa/P 20*^ 25V/. DIP. tant. 


UNION CARBIDE 


KIOE.25 


102 lo 1 


lOO^F lO^ BOOK CER. DISC 


ITT 


CDIO 


II OO IS 


lOOnF 2oY ZSOy POLYESTER 


MULLARD 


C2?OA£PlOOk 


150014- 


eeOrxF 20%35V dip TANT 


union carbide. 


KR6BE.35 





SEE SHEET FOR LATEST ISSUE 

r;r""T“ t "-r- ^ 



F. 

:d 



23.9.80 

DRAWN II 



datrm 






T 



Rear input Assy 

lOGl/lOlI 









DESIGNATOR 




2 00001 

20000 I 
200001 



j 240001 

-4. 

I2BOOH 



(2j0505'2 



SEE SHEET 3 FOR LATEST ISSUE 
^ ^ . 




DESCRIPTION 



15mA. 7SV aP SL DIODE. 
MOT USEtb 

ISmA.lSV/ (SP DlQQE. 

MOT Q&ED 

75 m A. 7Sv 3rP Si DIODE 
|75«A 75v G-P Si DIOD& 
IrSmA 7Sv QP Si OtODg 



PRINCIPAL 

MANUFACTURER 



MANUFACTURER'S 
PART No. 



No. USED 
Per Assy. 




PAI R CHIL D 

FAIRCHILD 

FAIRCHILD 



I 6L WPW TBAMftlSTOe 

I MOT LiSEQ 

|Sl PMP TE^MEslSTOe 

I MOT LiSED. 

-f 

j MOT osexs 

jsi K| PN TRAM s 1 5TOR 
I^OAL Ci FLIP- FLOP 



I n ation a l 

■f 

iMOTORp^ 

-i- 



I Com. PlM STRIP OF lo hdCiz. tvpe 1 AMP 

I - f 

I Sway PoLAeiseo ^>ooke.t i molei 






IN4I48 

IM4I48 

IN4I48 



1 aciBA./ ra\& 




e»C-'2i4 /Toia 



I BCI94/ 1018 

M0l4 O tS B OP 

I 

[ l(£»‘?>740-& 
i (‘Z'i-o\-'Zaas^ fe47l-e»-l 



)MAY1®I datron 



— lAJ.a.&MITtl . 

J Apppoveo 

•— TaTTi^" 



-Jw I— I ImU I ELECTRONICS LTD 

e£Ae IMPUT A^^Y. 

IOSl/71 

“4002)&& TsT's 



DESIGNATOR 


DATRON 
PART No. 


DESCRIPTION 


principal 

MANUFACTuRtH 


MANUFACTURER'S 
PART No. 


No. USED 
Per Assy. 


1441(h 


G04035 


FLAT VJAFEe PIN (4 WAV GOLD^ 


KAOV_EV. 


•ZZ-ZT- 7.041 /Gold 


5 


JS 605051 


4 WAV RPLARlSEb SOCKET 


MOLEX 


22-01- 2045 


1 
















400513 /4 


Wie£/TEeMIMAL A«.^sY 


Hold EM coeds 




G 




400373/5 


.\ajipe/tebmimal assy 


hdloekI coeoss 




4. 


— ' 






- - 


; 























£U 


530016 


relay 2P2W 7v HOLD- IN 


P4a 


SEE. drawing- 


1 


ei2 


350019 


2ELAV 4P2W 7v HOLD- IN 


P46 


SEE DRAWING- 1 


2L5 i 2L4- 




Mot Oseo . 






















410ID(b-£ 


C OMPOKJEWT P. c & 






1 




410132-4 


RELAY P.C.a. 






1 




























450257-1 


Socket plate 










45024! - 1 


BELAY BRACKET 






1 




























540002. 


22SVYS Tummed Coppeb Wise 






Aje 




5 4000 e 


7/-Z PTFE INS. WHCre WIRE 






I40r>i/14 



NOTES. 

SEE SHEET 3 FOR LATEST ISSUE 



DATE 

e^MAY 

DRAWN 




dstrcin electron.cs 


LTD 


TITLE 

ZEAE \MPUT assy 




1061/71 




DRAWING 

NUMBER 4002>SCb 6 


B 








DESIGNATOR 


DATRON 


DESCRIPTION 


PRINCIPAL 


MANUFACTURER'S 




PART No. 




MANUFACTURER 


PART No. 



S^OQI 

5 ^ 000-4 



Sleeve. Cable 0 I HE.LLE.eMAKj electric 

m\JW — pjp^ VAELLE\iiW1Alsl E\_ECTC\C. 




Hlgnt* 2 QuM e»LA< UEU&VkJ \7 

FEJO SO^«v^- 



hr WAV PLQGi PAKiEL MTS 



PVE CoMKJEjdTOeS 



_ g>QSC>Qg) 
g>OSQST 
g> 0 ( 2 )OQI 
( 2 >Q g>QC> 2 . 
(dOCoO^S 



G>II 004 . 
CsW 007 
C2>ll OlCo 



NOTES. 

SEE SHEET 3 FOR LATEST ISSUE 



pc HKD j 



1 WAV SOCKET 
CgtMP TE.gMirVAL 
LOCK INJG HOO^ _ 
I NUT 



I WABHEg 



H WAV biL 5oci CfiT 



P VE CQKJME.g.TOfe& J 

MQLE>C J 

PVE Con WEC. ro gs 

PVE CONWECTOES 

PVE CONWECTOeS 

UsTAAlDK Ofc JEltMVW 1 1 



SCEEW M2i»C>kAM Steel Pc6i- Pan | G.K.M 
SceeW MSxSnm Stcel P<^6I-CSK.| G .K.nI 
SceeuV &KAM StetL ?c>6i-Pan | G.K.Kl. 



M 7 ^ l__ 

4 e»O 0 -GL * 2 . 

M HW \ 

M Ki 

M LW L_ 

-5-4T Qg AtS-202Si 

ZiK JC plateo 7_. 

T-iNC Plate o 7^ 

Z-lKlC PLATtO. 4. 



- I- 



StaND‘OFF NVLON MS >'10 ■ 



iiPiuLA^a . \AJ . K . ELEcreo w ICS . TPt/s-s/\q>/MS/x/i 






DRAWN I 



datron ELECTRONI 
^ gEAe INPUT ASBV 

IOSl/71 



1 DRAWING SHEET 

NUMBER 4.003B<0 7 OF 6 



DESIGNATOR 



I DATRON 
! PART No 



jSlSOOS 



ColSool 

CjI5oo2. 



I DESCRIPTION 



i PRINCIPAL 
I MANUFACTURER 



iWASHEe MS INT €»NAKEPl?ooF ST] GWW DiSTgl&OTOeS 

r7“" — — 

NOT e>BA PULL HEX *STeeL 

i MOT M 3 FOLL HEV. STEEL ! 



i TOOCO< 2 >* 2 > 



DPC^T SLIDE SWITCH WAV COM 






MANUFACTURER'S 
PART No. 


No. USED 
Per Assy. 






z.\wc. PLArreri 












Z.IK 1 C. PLA.T^CO 


2 . 


ZlKiC PLATE. D 


2 . 










' 




















£>- SOT 2 . CD 03-0 4 ^ Tgiaaeg 


1 


i STYLE ^ C P.CS MOOIslT CmlO 


































— — 1 





DATRON 
PART No. 


DESCRIPTION 


PRINCIPAL 

MANUFACTURER 


MANUFACTURER'S 
PART No. 


090054 


8k2 :-25°/i lOkH MF 


ACI 


SEE DRG- 


01 1 1 8 1 


Ikl8 /SW SUj>'« MF 


Ho Leo 


H8C 


01 5900 


59 OR (% Vkw 50f)/>rvi (SAF 


HOLCO 


H8C 


012940 


294R 1“% '<^w SOf>H MF 


HoLco 


H8C 


01 1 4 70 


I47R (®/i /gW sokk'y^ MF 


HO ICO 


HSC 


090054 


I6k -255^ lOkk-" MF 


ACI ; 


SEE DR3- 


000434 


430k 5^ !4w CARBON 


MULLARD _J 


CR2S 


000394 


390 k 5% CARBON 


MULLAI^D 


CR25 


000103 


lOk 5 % CARBON 


MULLARD 


CR25 


000 155 


IMS. 5% '4w CARBON 


MULLARD 


CR25 


000 105 


IM 5®/ '/4W CARBON 


MULLARD , 


CR2S 


000(52 


Iks 5% }4w CAK80I9 


MULLARD 


CR2S 


0 0 0 224 


220k 5% !4w CARBON 


MULLARD 


CR25 


000333 


33k 5^ '/4W CARSON 


MULLARD 


CR25 


0001^74 


look 5% »Aiv cAeeoN 


MULLARD 


CR25 


0 0 0685 


GM8 sYe ^/aVJ carbon 


MULLARD 


0225 


000332 


3ks sy, 14w CAR80M 


MULLARD 


CR25 


090053 


look -25°/ IOtf>M MF 


Acr 


SEE DRO- 


090053 


look -25*/ lOkiox MF 


ACI 


SEE DR5- 


000274 


270K CAR&OfvJ r 


MULLARD 


CR25 


000821 


S20R 594 !4w CABSON 


MULLARD 


CR25 


29 0026 


RMS KIT 


DATRON 


SEE DRG- 


000270 


27R 5"/4 J4 w caebon 


MULLARD 


CR25 



^ Not used om assemblies fitted into iosIj 



SEE SHEET 2 FOR LATEST ISSUE 

T32 2S 

ECO 1730 (801 

DATE 



No. USED 
Per Assy. 



I 



17 8.79 datron 

DRAWN Jj TITLE 

checked AC PCB / 



AC PCB ASSY 
" 400402 2 * 0^,7 



DESIGNATOR 



DATRON 
PART No. 



000(07 
000331 
000/54 
000334 
29 0 0 26 
OOP 2 2 I 
0Q06SO 
000561 
OOOIS2 
00 0 333 
OOP 103 
063500 

000222 
000(24 
00QfO4 
000103 
000332 
OOP 332 
000332 
00033 f 
0006SO 
000472. 



SEE SHEET 2 FOR LATEST ISSUE 



DESCRIPTION 



fOO/Vl (0% 
53oR 50 / 
fSOK 5% 
33o(c 5^ 
CMS KIT 
220 P 5 ^ 



CARSON 

CARBON 

CARBON 

>Aw carbon 



220g 5^ Aw CARBON 
6SR 5% Aw CARBON 
560g 5% Aw carbon 
( kS 5% Aw CARBON 
33k 5^ Aw CARBON 

lOK 5jo Aw CARBON 
50R POT cebmet 

OQ 3 < l‘/o ^gvV lOOffNv. CF 

2lc2 5% Aw CARBON 
I20k 5^ Aw CARBON 
lOOK S% Aw CAgSON 
(Ok 5% Aw CARBON 
3k3 5% Aw CARSON 
3k3 5% Aw CARBON 
3kS 5% Aw CARSO^J 
33oR S% Aw CARBON 
69R sYo Aw carbon 
4k7 5% ^/a\aJ carbon 



3k3 5% 
3kS 5% 



PRINCIPAL 

MANUFACTURER 



ALLEN SRADLEY 

(VIULLARD 

MULLAgP 

MULLARD 

DATRON 

MULLARD 

MULLARD 

MULLARD 

MULLARD 

MULLARD 

MULLARD 

3ECKMAN 
ALLEN fegADLEr 
MULLARb 
MULLARD 

MULLARD 

MULLARD 

MULLARD 

MULLARD 

MULLARD 

MULLARD 

MULLARD 

IMULURD 



MANUFACTURER'S 
PART No. 



C6/0 

CR2S 

CR2S 

CR2S 

SEE DOS- 

CR25 

CR2S 

CR2S 

CR2S 

CR25 

CR2S 

72P 

_ oc- 

CR25 

CR2S 

CR25 

CR2S 

CR2S 

CR25 

CR2S 

CR25 

CR25 

CR25 



No. USED 
Per Assy. 



I7.S.79 

lAWN 



datron ELECTRONICS LTD 

E 

AC PC8 Assy 

WING SHEET 

40040 2 5 Of ij 





DESIGNATOR 



DATRON 
PART No. 



09 005) 
09 0 0 55 
Q009IZ 
0G35OQ 
OOP I 07 
00012 a 

000333 
000123 
00068) 
000)05 
OOP )0S 
OOP ) 04 
000)20 
000)20 
000222 
OOP 332 
OO 8 O 6 O 
000222 
OOP )Ol 
00022 ) 
000)95 
09 0055 
09005 ) 



DESCRIPTION 



4k7 -25^ lOkkf^ MF 

8k975*25% )oM>^ MF 

9)<) 5°/ */4W CARBON 

50R POT CERMET 

)00M )Q>^ ^/4-W CARBON 

fk2 5^ CARBOKJ 

33k 5^ CARBON 

I2K 5% >/4W CARSON 

680R >4W CAR50NI 

lOk 5”/ «/4-W CARSqM 

)M 5% >4w CARBON 

) QOk 5% CARBON 

)2R 5^ >/4W CARSON 

/2R 5% *4vV CARSON) 

2k 2 '/41 a; carbon 

akS 5% CARBON 

6S0R.5% 1 / 5 VJ CARBON 

2k2 5% </4W CAR60M 

IQOR >/4W CARBON 

220R */4W CARBON) 

fgk 5% !/4v^i CAlgBOhi 

18k «25% fOf>|)rv« MF 
4k7*25% )0(>H MF 



PRINCIPAL 

MANUFACTURER 



A Cl 

ACl 

IMUUARt> 
BECKI^AN 
ALLEN) BRADLE> 

MULLARO 

MULLARD 

MULLARD 

MULLAI?D 

MULLARD 

MULLARb 

(MULLARD 

MULLARD 

MULLARD 

MULLARD 

MULLARD 

MULLARD 

M U LLARD 

MULLARD 

MULLARD 

MULLARD 

ACX 

ACT 



MANUFACTURER'S 
PART No. 



SEE DRG- 
SEE DR5- 

CR2S 

72 P 

CB)Q 

CR25 

CR25 

CR2S 

CR25 

CR25 

CR2S 

CR25 

CR25 

CR2S 

CR2S 

CR25 

CRie 

CR2S 

CR25 

_ CR25 

CR25 

SEE DOS- 

SEE DR3- 



No. USED 
Per Assy. 




)7. 9.79 

lu 

Rlto 



datrm 



AC PCS Assy 

- 400402. 4 



DESIGNATOR 


DATRON 


DESCRIPTION 


PRINCIPAL 


MANUFACTURER'S 


No. USED 




PART No. 




MANUFACTURER 


PART No. 


Per Assy. 



0 0O2.1Z 
000272. 
OOP 350 
OOP IQS 
0Q0824 
063 504 

09 0 067 

OOP ) 04- 
000225 
0 11)03 
OOP 56) 
000 ) 0 ) 
OOP )Q ) 

000104 

OOO ) 94 

OOP ) 94 
OOP )03 
OOP )S5 
OOP 690 
000 221 
063 204 
000105 
000 105 



35 R S/o 
)M 5% 
820k 5^0 
5Q0k POT 
62k6 -25^ 
)0ok 5%, 
2 M2 5% 
/(Ok )% 
56oR 5% 
lOO R 
I OCR 5% 

_iOOk_52^ 

jsqkj%_ 

lOk S% 
isk 5% 
GSR S% 
220R 
200k POT 
)M S% 
)M 5% 



'/4tV CARBON 
CARBON! 
CARSON 
<4w CAQ&ON) 
1 / 4 W CARBON 
WsQ CERMET 

i, IQ^^tvi MF 

*/4W CARSON 
»/qw CARBON 
'/8W MF 

CARBON) 
!4W CARBON 
14 W CARBON 
>/4w carbon 
* 4w CARBON 
CARSON 
•/aw CARBON 

*4ia/ carbon 
»/4W CARBON 

•/aw carbon 
cermet 

•A W CARBOW 
14 W CARBON 



MULLARD 

MULLARD 

MULLARD 

MULLARD 

MULLARD 

BECKMAN 

ACI 

MULLARD 

MULLARD 

HOLCO 

MULLARD 

MULLARD 

MULLARD 

MULLARD 

MULLARD 

MULLARD 

MULLARD 

MULLARD 

(M ULLARD 

MULLARD 

BECKMAN 

MULLARD 

MULLARD 



SEE SHEET 2 FOR LATEST ISSUE 



CR2S 

CQ2S 

CR25 

CR2S 

CR25 

TIP 

SEE DR6- 

CR2S 

CR25 

HgC 

CR2S 

CR2S 

CP2S 

CR2S 

CR25 

CR25 

CR2S 

CR2S' 

CR25 

CR2S 

72P 

CR2S 

ICR2S 

)7. 9.79 

DRAWN 



datron EtECTBONICS LTD 

TITLE 

AC PCS Assy 

DRAWING SHEET 

NUMBfR 4 - 004-02 5 OF IJ 





DATRON 
PART No. 



00O22S 
Q 005 G^ 
090052 
09 0052 
OOP /Q ( 
00047 1 
OOP i S2. 
000184 
012 540 
090067 

OOQQQ I 

00015^ 
OOOS(Z>^ 
01 I OOl 
OI ISZ3 
0422 IS 
09 0 066 
090066 
09 0 066 
0&3 504 
04-22IS 
090066 
000153 



DESCRIPTION 



2M2 5% CARSoM 

500 K 5% CARBON 

9k -257^ IQ^)>rv, MF 
fk Mr 

fOQg 5% CARSOM 

47c>g 5% CAf?gQN 

IkS 5 !^ CAiesOH 

130k 5% '4W CARBON 

234R 1% */sW MF 
62kG -25% MF 

22Qg 5% CARBON 

150IC 5^/ /4>^/ CARSON 

S(ECK.SVi 'UN CARBOSi 
Ikoo lYc 7ew 50j>k^ MF 
IS2k 1% {^W50f/»m MF 

QQMt \Va /aw ICOl>f>M MF 
Ik lQ{>/»m MF 

lOkt -25^ IOl»f>ry> MF 
lilk *2S^ IO|>fryi MF 
SQ9k POT 4^'sg? CERMET 
22MI 1^6 /2W IOO|.f>M MF 

IM *25?^ MF 

ISk 5^ '/4W CAR 60 KI 



PRINCIPAL 

MANUFACTURER 



MULLAgP 

MULLAgP 

ACI 

ACl 

MULLARD 

MULLARD 

MULLAgP 

MULLARD 

HOLCO : 

ACl 

MuLLARb 

MULLARD 

MULLARD 

Ho Leo 

HOLco 

ALLEN BRADLEV 

ACX 

ACl 

ACI 

6 ECKMAKJ 

ALLEN BgADLEV 

ACl 

MULLARD 



SEE SHEET 2 FOR LATEST ISSUE 



MANUFACTURER'S 
PART No. 



CRgS 

CR^S 

SEE PgC- 
SEE DR6- 

CR25 

CR2S 

CR2S 

CR2S 

H 8 C 

SEE bRC- 

CR2S 

CR2S 

CR 2 S 

H 8 C 

H 8 C 

_cc 

SEE DR6-. 

SEE PRC- 

SEE PgS- 

72P 

CC 

SEE bRG- 
CR2S 



DRAWN JT|^ 

CHECKED 
. APPROVED 



No. USED 
Per Assy. 



dstron electronic* 


B 


TITLE 

AC PCB Assy 




DRAWING 

NUMBER 400402 6 


B| 



DESIGNATOR 



DATRON 
PART No. 



DESCRIPTION 



00033 6 


33 M 10 > carbon 


0001 0 2 


Ik s‘A 'Aw CARBoH 


000 (55 


IMS 5% CARBON 


000 1 07 


lOOM 10% '/ 4 W CARBON 


000.102 


IK SVo '/ 4 W CARBON 


063 105 


IM POT 3/^" SO cermet 


000104 


look 5% /4um carbon 


090066 


277k *25^ lOkk'x MF 


090066 


277k -25y. lOf-H MF 


O 9 OO 6 G 


277k -257^ IO^>^« MF 


090066 


277k -25?^ lo|4~ MF 




NOT USED 


00O47G 


47M 10 % 'Aw CARBON 


008059 


820R 5% Aw CARBON 




not used 



PRINCIPAL 

MANUFACTURER 



ALLEN gRAPLEY 

MULLARD 

MULLARD 

ALLEN BRADLEY 

MULLARD 

6 ECKMAN 

MULLARD 

ACI 

ACI 

ACI 

ACI 

ALLEN BRADLEY 
MULLARD 



MANUFACTURER'S 
PART No. 



C6IO 

CR 2 S 

CR 2 S 

_^jO 

CR2S 

72 P 

CR2S 
SEE DRG- 
SEE PQS- 
SEE PgG- 
SEE PRC 



No. USED 
Per Assy. 



I 



RI33 


OllOOl 


ikoo 1 % I/ 5 W m/f 


HOLCO 


H 8 C 


- 


KI34 


OllOOl 


IkOO /% '/bW 50^|)r>, m/f 


HOLco 


HgC 


— 


RI3S 




NOT USED 






- 


RI36 


000153 


I5k 5°/ A.W CARBON 


MULLARD 


CR 2 S 


— 



SEE SHEET 2 FOR LATEST ISSUE 




17 . 8.79 datron ,u,ct.o.«, 

DRAWN ^ title 

cHec«io AC PCS Assy 



400402 7 «M7 






DESIGNATOR 


DATRON 


DESCRIPTION 


PRINCIPAL 


MANUFACTURER'S 


No. USED 




PART No. 




MANUFACTURER 


PART No. 


Per Assy. 



12 OO IS 
IZOO 30 
1200 Z I 
1200 2A- 
1200 20 
1500 12 
(2 QO 2. 1 
IO20SO 
102 I O I 
10247 i 
(50020 
M 0013 
150020 

| 500 ^ 0 _ 

1 01103 

(SQQOS 
M 0013 
102 IQS 
102470 
150020 

I (OO (3 

IQZ lOO 
(02 lOO 



lyUSF lOYo 63v^ POLyCAR3 
S20nFI0^ 63y POLYCARB 
47QnFlQ"/63y FOLVCARB 
10^/ 63v PDiyCARS 
220rF 10% 63v POLyCARB 
IOQ.F ?oyo SSy^ DIP TANT 
470ftF IQ% g3y FOLVCAgB 
62{>F 5% SOOv CER DISC 
100t>F 10% SOOV CEg Disc 
47Qf>F 10% SOOm CBR disc 
(P yuF 20% 2S)/ DIP TANIT 
IQOnF 20% 2SQt^ POLVESTFR 
\ 0/jf 20*/ 25w DIP TANT 
l Q>uF 20% DIP TAMT 

IQnF 25% 2SQt/ CER DISC 
41ajF 20^ 6^5 PIP TANT 
(QOnf 2 q^/ '2S0V FoiyEsraf^. 
l f,F t-5kF SOOv CER DISC 
4 7f?F 5^ SOOvCEZ DISC 
lO ^F 20?^ 25/ PIP TANT 
IQ OnF 20^ 25Qt^ PQLy£5TER 
I Q^F 5% 500i/ CER NSC 
|Q|>F 5^0 SOOv/ CER DISC 



ASHCROFT 

ASHCROFT 

ASHCROFT 

ASHCROFT 

ASHCROFT 

UNION CAR3ID& 

Ashcroft 

ITT 

ITT 1_ 

ITT 

ONllONi CARSIDS 

MUU-AgP 

UNION CARBIDE 
UNION CARBlbE 

ITT 

UNION CARBIDE 

MULLARD 

ITT 

ITT 

UNION CARBIDE 

fVtULLARb 

ITT 

ITT 



A2BI5ZI6 

SEE DRGr. 

A2&47II6 

A2B692IB 

A2622IIB 

KRIOESS 

A2S47IIS 

CDIQ 

CPIO 

CDIO 

KIOE2S 

C2SOAE PlOOk 

K10E2S 

KIOE25 

CblO 

K47£^i/3 
C2SOAE PiQok 

CDOG 

COlO 

KIOE25 

C280AE PlOQk 

CblO 

CDIO 



SEE SHEET 2 FOR LATEST ISSUE 
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.£ 
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iWING 

"" 400402 . 8 



DESIGNATOR 


DATRON 


DESCRIPTION 


PRINCIPAL 


MANUFACTURER'S 


No. USED 


PART No. 




MANUFACTURER 


PART No. 


Per Assy. 



I0247S 
102 4-78 
150020 
150020 
1500 16 
130071 
130013 
IIOOI3 
110035 
I I 0035 
102470 

12002 a 
(20022 
102 I 01 
102 I 00 
102331 
150020 
101 103 
(30072. 
130071 
(50023 
[02(50 
102(20 



4(>7F T-5K 5001^ cEgpiSc 
4(,7F 1-5|>F SOOv CER t>lSC 

(O/jf 2o'/» 2S>/ p(P taut 

IO//F 20?^ 2Si/ DIP TAMT 
~ (.dF 20?^ 35/ DIP TANT 

(SOl»F 1% l6Qy POi-YSTygENE 
\Skf ilhFISOl' POLyST/REME 
IQOnF 20% 2S0v POLYESTER 
220nF '20’/, 63V POLYEsreg 
220nF 20°/i 63V POUYEiTEg 
47 pF 5% 50W CER DISC 
InSF 20% lOOF FOLVCARB 
InSF 20*/ lOOy POl-yCABB 
lOOt'F 10 % SCQy CER DISC 
I01>F 5/, SOOy CE(? DISC 

330f}F 10^ SOOv CER DISC 
IQyVF OOfi 2SV DIP TANT 
lOnF 2S^ 250/ CER DISC 
9t>IF ^ -»>Fl&> POLYSTyeeNE 
ISOf-F I’/, leov FblySTyRENE 
33 /.F 20% 2Sv DIP TANT 
ISI>F 5% SOPy CER DISC 

I2I.F 5% SOOvOEg DISC 



ITT 

ITT 

UNIOM CARBIDE 
ONIOM CARBIDE 
UNION CARBIDE 
5UFLBX 

SUFLEy 

MULLAgt> 

IA/IMA 



ITT 

lA/IMA 

lA/IMA 

ITT 

ITT 

ITT 

UNION CARSibE 

ITT 

sufle;< 

SUFLEX 

UNION CARBIDE 

ITT 

ITT 



CDQ8 

CDOS 

KlO^' 2 S 

KIQE 2 S 

KIRQE 35 

H 5 & 1 S 0 / 1 - 7 / 1&0 
Hsis/l - 7/I60 
C 280 AE Piook 

mKS 2 M<N 

MKS2M<N . 

CPIO 

FKCZMfN 

FKC2MIN 

"cpio 

CPIO 

CPIO 

KI10E2S 

CDIO 

HS 9 -I/- 5 - 7//60 
Hs 6 nso/i- 7/160 
K33E25 



SEE SHEET 2 FOR LATEST ISSUE 
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DATRON 
PART No. 



I O I 103 
I40Q5S 
14 0034 
1100 15 
14 0053 

I I ooaG 

IQ 1 103 
lOI 103 
14 00 39 
(50Q2Q 
12000 I 
(40031 
140039 
1 40039 
I4 000S 
I4003G 
140036 
10222 ^ 

102220 

lOI 103 
Id 103 



DESCRIPTION 



PRINCIPAL 

MANUFACTURER 



SEE SHEET 2 FOR LATEST ISSUE 



lOnF 25^0 2SOv CER DISC 
lOoF 1% HSvSWy. MICA 
InF 1^0 300 V- 6-LASS 
IQOnF 20°/^ 2501/ POLYESTER 
91 ^F 1% 5QQv> G-IASS 
6n8F20ya 100 F POLYESTEe 
lOftF 25^ 2SQv^ C£g DISC 
IQnF 2S/o 2SQ^ 0£R 
I5{>F 5% SOQt/ (3LASS 
lOyuF 20% 25V PIP TANT 
220nF10°/ IKV POLVCARB 
1 3K 5% 500V 6-LASS 
15/:>F 5% SOQy G-IA5S 
I5/>F 5% SQ6\/ 3-LA5S 

Ckf TRIMMER 

2Sf>F ikV TRIMMER 

25 f>F IkV TRIMMER 

NOT USED 

22|:>F 5% SOQV CER DISC 

NOT USED . 

lOnP 2Sy» 2S0V CER bISC 
lOnF 25 % 250 i/ CER D/SG 



G-IA5S 

3-LASS 

trimmer 

TRIMMER 

TRIMMER 



ITT 

electros! L 

MULLARD 

ELEOTROSIL- 



ELBCTROSIL- 
UNIOM CARBIDE 



ELECTR03IU 

BLECTROSIU 

ELECTROSIL 

JACKSON 

JACKSON 

JACKSON 



MANUFACTURER'S 
PART No. 



CVFMIS 

C2BQAE PlOok 

CYFM IQ 

FKS2MIN 

COlO 

_CDTO 

CYFMIO 

KIQE25 

SN1390 

CYFMIO 

CYFMIO 

CYFMIO 

TETFER YPO 

TETFER VPC 5640 
TETFER VPC S64G 



No. USED 
Per Assy. 
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)RAWN IL- 
hhcked 
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VING SI 

400402 (o 



DESIGNATOR 



DATRON 
PART No. 



102330 



102552 
1 02 1 02 
102102 
l0O82g 




DESCRIPTION 



PRINCIPAL 
I MANUFACTURER 



33/>F 5% SOOv CER C>ISC ITT 

_^T_USED 

NOT OSet> 

NOT u^ep 

3nSF EoVo 500V C£R DI5C ITT 

InF 10% 500V CER DISC ITT 

InF 10^ 5'OOV CER DISC ITT 

8p 2F ±-25bF lOOVCERPISC M DLL ARP 



MANUFACTURER'S 
PART No. 



No. USED 
Per Assy. 




12222 685 





SEE SHEET 2 FOR LATEST ISSUE 



datron 6LECTRONICS I 

E 

AC PCB, Assy 



J DRAWING ^ ^ SHEET 

NUMBER 400402 I! or 17 





DESIGNATOR 


DATRON 
PART No. 


Dl 


220010 


OZ 


20000 s 


D 3 


2 0 0 008 


D 4 


20000 s 


05 


21 0 1 00 


DG 


20000 ? 


07 


210 100 


OS 


2200 IO 


09 


220010 


DIO 




Oil 


22002 ! 


012 


20000 s 


DI 3 


220010 


014 


220020 


015 


220020 


DIG 


200001 


DI 7 


220020 







St HOT CARRIER DfODE 
2 C 0 mA LL si diode 
200 mA I'lSy LL Si DIQD£ 
2 QQmA nSV LL St biobt 
lOv 400 m IV Z£K/£R 
200 mA l 2 Sv LL Si DIODE 
IQv/ 4 O 0 rriW Z£N£g 
Si hot CARR I Eg DIODE. 

Si hot carrier DlOI>£ 

not used 

C^UAD 29 f>F V^ACICAP DIODE 
200 rvxA I 2 SV LL Si DIODE 
Si HOT CARRIER OlOOB 
FET DIODE lOoj^A Ir 

F£T OlOOB lOOkA Ir 
75 mA 7 Sv GP St I^IODE 
FET DtOD£ lOObA Ic 



_HP 

FAiPCHILb 

FAlRCHILb 

FAlRCHlLb 

MULLARD 

FAlRCHILb 

MULL ARP 

HP 

HP ^ 

THOMPSON - CSF 

FAIgCHILb 

HP 

TELEPyHE 

TELEbVNE 

FAIRCHILb 

TELEDyWE 



MANUFACTURER'S 
PART No. 



HSCH}QO(/iN 6263 

/N 45 &A 

IN 4 SSA 

(N4-SSA 

BZyg 9 CIQ 

IN 4 S 8 A 

szygscio 

HSCHIQOI /iN 6Z63 
HSCHlooi /1NG265 

BSI 0904 

IN4SSA 

HSCHIQOI / <N 62.63 

PAPIOQ 

PAP 100 

IN 4 I 48 

PAP 100 



No. USED 
Per Assy. 



5 £T OF 4 



SEE SHEET 2 FOR LATEST ISSUE 
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DESIGNATOR 



DATRON 
PART No. 





230002 


Q 2 


230002 


03 


2300 27 


04 


2400 1 3 


05 


24000 G 


Q 6 


2 5 0004 - 


G !7 


2400 /3 




250008 


< 3)9 


230001 


CSIO 


250008 


Qll 


250004 


QIZ 


240 O 0 O 


(513 


25000 ? 


QI 4 


2400 13 


QiS 


240006 


QI 6 


250004 


QI 7 


240006 


0 /S 


250004 


(?(9 


230035 


Q 20 


250008 


021 


250008 


Q 22 


2 S 0004 


023 


25 0004 



SEE SHEET 2 FOR LATEST ISSUE 



DESCRIPTION 



N-CHAN OFET 

N-CHAN JFET 

N-CHAN JFET 

Si NPN TRANiSISTOR 
Si NPN TRANSISTOQ 
Si PMP TRANSISTOR 
Si NPN TRANS(SToP 
Si PNP TgANS/ 5 TOR 
N-CHAN CUPREMT L(M 
Si PNP TRANSISTOR 
Si PNP TRANSISTOR 

Si NPM transistor 

Si PNP TPANSISTOR 
si NPN TRANSISTOR 
Si NPN TPANSlSTOg 
si PNP TRANSISTQg 
Si NPN TRANSISTOR 
Si PNP TRANSISTOR 

N-CHAN JFET 

Si PNP transistor 
Si PNP TPANSISTOg 
SI PNP TRANSISTOR 
Si PNP TRANSISTOR 



PRINCIPAL 

MANUFACTURER 



TELE DYNE 

TELEDYNL 

TELEPYNE 

NATIONAL 

NATIONAL 

national 

NATIONAL 

national 

SILICON! X 

national 

national 

national 

NATIONAL 

NATIONAL 

NATIONAL 

NATIONAL 

national 

NATIONAL 

TELEPYNE 

NATIONAL 

national 

NATIONAL 

NATIONAL 



MANUFACTURER'S 
PART No. 



UI 994 JF 
U (994 JF 
U 5 II 4 vJF 
BCI84c/tQI8 
2 NS 904 /roig 
2 N 3906 / TOIS 
BCl 84 C/roi 8 
B>C 2 I 4 C/ T 0 I 2 

E50G 

BC 2 I 4 C/TOIS 
2 NS 90 G / TOIS 
2 N 3904 /toiS 
BC 2 I 4 C / TO 18 
BC\S 4 C/ TOIS 
2 N 3904 / TOIS 
2 N 3906 / TOIS 
2 N 3904 /TOIS 
2 N 3906 /to 18 

UI897JF 

8 C 2 I 4 C /rois 
6 C 2 I 4 C/ TOIS 
2 N 3906 / TOIS 
2 N 3906 / TOIS 



No. USED 
Per Assy. 



5 
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3RAWN 

RXA) 



dtetron .L.c,.oN,= 

TITLE 

AC PCS Assy 

DRAWING . A ^ 

NUMBER 400402 13 









DESIGNATOR DATRON DESCRIPTION 

PART No. 



Q24 24Q006 3i NPN TRANSISTOR 

Q25 25 00 04 Si PNP TRANSISTOR 

Q26 24 0 0 00 Si NPN TRAKJSISTQg 

Q 27 2SOOOS Si PNP TgANSISTOR 

Q2S 24 00 13 3i NPN TRANSISTOg 

(3(29 24OOO0 5i NPN TRANSISTOR 

030 2.50003 N-CHAM JF£T 

QS\ 23000 2 N-CHAN JFET 

Q?32 23003 1 CHAN DUAL jFET 

6;>33 2400 »9 Si NPN DUAL TRAtslStSTQg 

6?34 2300 31 N-CHAN DUAL JFET 

Q3S 230002 N-CHAN JFBT 

Q36 2 50002 N-CHAN NiF£T 

6?37 230074 P-CHAN JFET 



PRINCIPAL 

MANUFACTURER 



NATIONAL 

national 

NATIONAL 

NATIONAL 

national 

NATIONAL- 

TELEDVNE 

TELEOYNE 

TELEC>yN£ 

PM I 

TELEbVNE 

TELEDYNE 

TELEDYNE 

SILICONIX 



MANUFACTURER'S 
PART No. 



2N3904 / TQIS 
2N3906 / TO IS 
2NI 3904 / TOIS 
6C2I4C /TOIS 
6CI84C/ T0I8 
2N3904/ TOIS 
giS99 JF 
UI994 JF 
SU2G5GM 

mat OIH 

SU2G56M 

UI9S4 

UI994 nJ'F 

J27I 



No. USED 
Per Assy. 



SEE SHEET 2 FOR LATEST ISSUE 
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TITLE 
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"drawing . . ^ /I sheet 

NUMBER 400402 14 or 17 



DESIGNATOR 


DATRON 
PART No. 


Ml 


2G0O27 


M2 


260027 


M3 


280015 


M4 


280015 


MS 


28001 1 


MG 


290O2G 


M7 


200077 


MS 


2600 27 


M9 


2G00 27 


MIO 


290066 


Mil 


2G0O27 



DESCRIPTION 



714 QPAMP 

7)4 OP AMP 

QUAD D-T7PE LATCH 
QUAD D-TYPE LATCH 
DUAL D FLIP-FLOP 

PMS KIT 

7x DARLINOTON DPiVER 

714 OP amp 

714 OP amp 

FgEG?. SENSITIVE SWITCH 
714 OP AMP 



PRINCIPAL 

MANUFACTURER 



FAIRCHILD 

FAIRCHILD 

motorola 

MOTOROLA 

MOTOROLA 

PATRON 

SPRASUE/ EXAR 

FAIRCHILD 

FAIRCHILD 

CONSUMER MlCROC<RCUnS 
FAIRCHILD 



MANUFACTURER'S 
PART No. 



yUAll4HC 
/UA7I4 HC 
MCI407CBCP 
MC 14076 BCP 
MC 14013 BCP 
SEE PRO 
ULN2QQ4A /xi 
yoAll4HO 

ju A7\4 HO 

FX3QIL. 

^A7I4HC 



No. USED 
Per Assy. 



3 



XR2204CP 



RLI 


330012. - Z 


RELAY ^?E£D lA 6-UARDED 


HAMLIN 


H £721 A 5/34 


RL2 


3300 1 6 


RELAY 2P2W7v HOLD-IN 


Pis 


SEE. DRAWING- 


RL3 


3300 la 


RELAV 2P2W7V HOLD-<N 


P4 6 


SEE DRAWING- 


RL4 


3300 12 - 2 


Relay reed ia guarded 


HAMLIN 


HE72IA5I34 


RLS 


3300 12 -4 


RELAY REED IA GUARDED 


HAMLIN 


HE 72) A5I34 


rlg 


3300 12-2 


RELAY REED IA GUARDED 


HAMLIN 


HE 721 AS 134 



SEE SHEET 2 FOR LATEST ISSUE 
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IRAWN 
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tle 

AC PCB Assy 

400402 . 1 





DESIGNATOR 


DATRON 
PART No. 


DESCRIPTION 


PRINCIPAL 

MANUFACTURER 


MANUFACTURER'S 
PART No. 


TP'S TL's 


540 0 02 


22SWG. TINNED OI^PPERWlRE 








5^0004 


SLEEVE — PTFE 


HELL-ERMANN electric 


FEIO 


J1 


57lOQS\ C 


leWAYAP/oMRlBOOis/ CABLE 


DATRC7N 




J2 


605052. 


S WAY polarised SOCKET 


MOlEX 


f"22-0l-20g5) 6471-S-l 




590055 


SLEEVE ^I'O SIL. RU66ER 


hellermann electric 


HIS CONT. BLACK 














A-003>l^h 


wire/terminal Assy. 


















410 I3G- 4 


PC6 


- 






450249-2 


GUARD SHIELD 








459 1(2-2 


RELAY BRACKET 








605056 


CRIMP TERMINAL 


molex 


42D9-TL. 




51 25*59 


7/0*2 PTFE IMSOLATEb (ww\ 


tE^ Wi/iE 






59000 1 


SLEEVE MAX. CABLE (2^3 0 


HELLERMAN electric 


HISx20m™ BUCKHELS/N 




590002 


5LEEV6 MAK. CABLE <0'0 


HELL6RMAN ELECTRIC 


H30 X25mm SLACK HBLSYN 




602001 


fSV TERMINAL 


MOLEX 


02-04-1975 




S02004 


BREAKAWAY TERMINAL STRiF 


MOLEX 


05-30- OOOl 




605060 


14- PIN DIL SOCKET 


AStRALUX 


ICL I43-S3T 




605061 


16 PIN OIL SOCKET 


ASTRALUX 


ICU I63-S6T 




£05057 


CRIMP TERMINAL 


MOLEX 


4309 “(SL 














Gf 1 007 


SCREW M3xGft»fv> steel ROZl~ 


CSK ZN/pLATED 6-l^N 






£11 OIC 


SCREW Ms X Smrvt STEEL FDZI- 


PAN ZN/pLATED GKN 





No. USED 
Per Assy. 



SEE SHEET 2 FOR LATEST ISSUE 
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ITLE 
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lUMBER 400402 1C 



SHEET 

l<b OF 17 



DESIGNATOR ^ DATRON DESCRIPTION , | 

PART No. ___J 

GI 202.I STANDOFF M3><iG HEX 5TEEU 

G(3QQ5 WASHEg M5 INT./^HAtCEpgtOF 

” GI30I4- washer M2 S INt/sH AKEPROOF 

€>>5002 NUT M3 FULL HEX STEEL 

G 1 500 5 NUT 3-4SUNC FoaHEy.ST. 

~ GiyOlO MYLATCH PLUNG£g HN13P 

G17Q> I NVLATCH GgpMMET HN3G- 

^ GZ0003 SOLDER FtB TERMINAL LU<S 

€>20005 CLOVERLEAF PTFE TERMIN/aI 

” ~ 650107 BRASS STRIP »375m>>s THK^IS- 

&20007 test Point terminal 



PRINCIPAL 

MANUFACTURER 

' HARWIN 

= sT. 6 -kn] distributors 
f ST. G-ICN distributors 



OPDEP FOOM C.J.FOXi^NS 
ORDER FTaoM CJ.FDXiSQHS 

HARWlN 

SEALECTRO 

; glO-HTQNl 

M(CRoVAR 



MANUFACTURER'S 
PART No. 

R6077- MS 
ZINC PUTEb 
ZINC PLATED 
7JNC PLATED 
ZINC PLATE b 
HN3P-32-4--I 
HN30-"52-( 
H2IOSA 
FTE 15 P20 
/2 HARD 

C2>0 



No. USED 
Per Assy. 



SEE SHEET 2 FOR LATEST ISSUE 



L- 

DATE 
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Licjtr^Di^ ELECTRONICS LTD 


DRAWN J| 

RX A) 

approved 


TITLE 

AC PCS ASSY. 

DRAWING 1 SHEET 



CHKO. 





DESIGNATOR 



DATRON 
PART No. 



OOP I 04- 
OOO IQS 
OOP I 04 
000104- 
OOQ 102 

OOP 5G I 

000102 

QO 0532 

0900 17 

ISOO 15 

104025 

I 5 00 IS 

ISOOIS 

I500IP 

ISOOI 2 . 

IQ402S 

fOI 103 

I026ai 

10210 I 

104025 

I04Q2S 

fO 402S 



SEE SHEET 2 FOR LATEST ISSUE 

I IQ 

ECO 10)8 1 

oate a2>-7-&4 



DESCRIPTION 



<OOk 5 % !/kw 0 AR 6 QK/ 
iOk CARSQKJ 

look 5 ^ CARSON) 

look 5 ^ ' 4 w CAR 60 KJ 

IK 5*4 CAKSOM 

560R 5?o CAasoN 

Ik 5^ carbon 

5K5 5*A */2|W cAgSQKf 

look 2io MErvA/ORK 
lO^F 2 0^ 3Sv DIR TANT. 
IOOnF'^^% 50 V CER DISC 
l O^F 20;{ 35v DIR TAMT, 
I Q/jF 20^ SSv^ DIR TANT. 
j//F 20°/o 35/ DiR TANT. 
IQOnF 20% 3Sy^ DiP. TANT 
_ IQQoF -|o% gov C£R DISC 
IO^F 257. 25Q\/ CEg. Disc 
660pE/07o 5O0VC&RDISC 
_ IQOpF IQ % SQ QV'ceR DISC 
lOOnF SOVCBR OISC 

lOOoF SOV^CEg DISC 

IQQnF ?fg% SQVCFR DISC 



PRINCIPAL 

MANUFACTURER 


MANUFACTURER'S 
PART No. 


MULLARO 


CR 2 S 


MULLARD 


CR 2 S 


MULLARD 


0 R .25 


MULLARD 


CR .25 


MULLARO 


CR 25 


MULLARO 


CRZS 


MULLARD 


CR 2 S 


MULLARO 


CR 25 






BECKMAM 


76 ^-/- R look 


UNION CARBIDE 


KI 0 E 85 


S^IEMENS 


B 37449 


UNION CARBIDE 


KIOE.S 5 


UNION carbide 


KIOE 3 S 


UNION CARB/DE 


KIROEBS 


UNION CAK 8 /DE 


KR/OE 35 


SIEMENS 


837449 


ITT 


CDIO 


ITT 


COlo 


ITT 


CC>lO 


SIEMENS 


B 37449 


SIEMENS 


8374 4 9 


SIEMENS 


63744 9 



No. USED 
Per Assy. 
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DESIGNATOR 


DATRON 
PART No. 


DESCRIPTION 


PRINCIPAL 

MANUFACTURER 


MANUFACTURER'S 
PART No. 


No. USED 
Per Assy. 


C14- 


104026 


lOOnF -io^ SOV' CER D/SC 


SIEMENS 


B 37443 


— 


€15 


(04025 


IOOr^F -IS/^ SOV CER DISC 


SIEMENS 


S37449 




CIO 


104025 


lOOnF ?lo 9^ 50 V CER DISC 


SIEMENS 


637449 




on 


104025 


(OOnf -|S% SOV CER DISC 


SIEMENS 


B37449 


- 



2S0086 Bt- DIRECTIONAL 6US T2ANJSC? MOTOROt-A 

280086 8l-D)f?6CTloMAL BUS TRANSC? MOTOROLA 



MC 3447 P 

MC3447P 




SEE SHEET 2 FOR LATEST ISSUE 
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I£eI. PCB. ASSY. 

.PPROVED 

DRAWING A jt ^ j SHEET 

ATE number 400427 3 or 5 






DESIGNATOR 


DATRON 
1 PART No. 


M3 




M4 




M5 




MG 


280024 


M7 




MS 


2700 50 


M9 


280064 


Mio 


28 00G8 


Mil 


a70055 


MI2 


270055 


M/3 


270051 



GQ5 I Oa 
GO 5 002, 
S73120/C 
GOSOSI 




FLITTED AT FINAL. ASSy. 

not used 

NOT USED 

TRI -STATE HEX. SUFFER 

not used 

H£X.(N\/£RT£g LS 

gpiA 

DUAL PgEC MUTABLE MViBR. 
DOAL 4 i/p NAND LS 
DUAL 4 i/p NAND LS 
DUAL 4. l/P AND LS 



motorola 

NATIOKJAL, 

motorola 

Motorola 

nationiaL- 

NATfoMAL 

NATIOKJAL- 



24 UUAV DIU. SOCKET G-QLD CA 

l0WAy DIL. U3\A/PROF(L£ SKT. JERMYM og ANTIFERENCE 

WAY A P/3M CABLE ASSY PATRON 

4 WAY POLARISEiS SQO«£T MoLEX 




4-00379/ 1 WIRe/teRMINAL ASSY 

4/QI<SS-4.A Pc6 

54-QQQ2. 22 SW6- 6 To WIRE 

590OQ4 SLEE\/£ - PTFE 

G 050 60 14 tVAY DIU. SOCKET 



hellermanm electric 

ASTRALUX oft OeRMYN 



SEE SHEET 2 FOR LATEST ISSUE 




I MANUFACTURER'S 
IpART No, 



MC I4S03 BCP 

DM74.LS04N 
MC69499P 
Me I453S 6cP 
PM74LS20N 
DM74 LSZO?^ 
DM74LS2IW 



CA-Z4-S lOSD 

A23-200|/Y Oft ICM-63-S5 
(22-01- 2045 ) 5471-4-1 



jNo USED 
I Per Assy, 



FEIO 

lOL-145- S3T 



da'tron ELECTRONICS LTO 

■ IO&l/|065/i07l/( 

IEEE. PCB. ASSY. 



I DRAWING - 

400427 



DESIGNATOR 


DATRON 
PART No. 




605061 




6050 50 








G0SO64 




605056 








606005 




















620007 




S 00004- 








i 

- - L 



































leWAY DIL. SOCKET 



PRINCIPAL 

MANUFACTURER 



ASTRALUX ojz. OeRMYNJ 



24 Pin DIL SOCKET 
CRIMP TCRrvuMAL 



CLIP PoR 605002 



Auq-at 

MOLC-X 



ANTIFERENCC 



MANUFACTURER'S 
PART No. 



JCL- IG3 -SET 

340 - A05>9 D 

324- A03>9 b 

4-300 - tl 



I No. USED 
jPer Assy. 



C30 

555- 5^ 




SEE SHEET 2 FOR LATEST ISSUE 



da'brpn ...ct.,..,.,. 

I0&l/l065/l07l/l08/ 

I see: pcs. Assy. 

. drawing . _ _ ^ -7 1 sheet 

400427 5 O' 5 






DESIGNATOR 


DATRON 
PART No. 


DESCRIPTION 









PRINCIPAL 

MANUFACTURER 



MANUFACTURER'S 
PART No. 



40042/ 



IEEE 4B&O0TIOIU P.c.ft A**v 



400429 socket/ CABLE ASSY. 

400a4(2> ADDEESS SWlTCM P.C E* 

see table EKTteiaAL.TQ.KJS£e A«(6Y 



DATTeOKj 

OATeoO 



450 1 (2)0 - 3 5tud K/loukiT Stand off . 

450225-2 IEEE ADAPToE PLATE 

g) 1 1 Q ( Co ScetW MSx 8 Poai Pam hd 

\ a 005 WASHEC Kia ixntexiAL SH’k P ecoF 



2 

SEE TABLE 

2 



\tjkswez ka4 plat -steel 

g.l502l WASMEg. M4 iNTEgNAL SK'KPer^oT 

C2)I5Q1I WbT M4 Full ue^l - steel 

(S a 0042 ADHESIVE CABLE Cl\P 



4K * a EPeoM 



290064- 17 F 



2Poo70- 17 c 



icarggna 






!■ ■— ■ 





1 1 — 


4C0435 

4op4p<s> 


DATE 

C.i.w. 


dstiPQl iLKTWIWOi LTD 


4-00400 


(MMmt 1 ^ 


title 

lEEF ABB CVPT\C5U. 






CHeCKEO 


10 T 1/1061 l\0€S 






AAf»WV6D 


OAAIMtNG 440082 sheet 


— 




DATE 


NUMER 4.40083 1 Of 1 

44.0084 * ‘ 













4-00 2.94- 

MRST USED ON 



THIRD ANGLE PROJECTION 

DRAWN IN ACCORDANCi WITH BS 308 



ALL BURRS TO BE REMOVED 



NOTES 

IMPORTANT. 

1. FlT Ml 3 4 5 C. B S H I2 f 13 IKIIO !G WAi 
ALXkAl SOCKET PAITT NO &OSO&I. 

Frr Ml i MIO INTO AUGAT SOCKET 
PART NO. e» 050 G 2 . IB WAY. 

FIT M 2 INTO AUGAT SOCKET PART No. 

H WAV. 

2. To REMOVE DlSPLAf:- 



TO p«ooN 



23-3-78 

2 TCH Po« 



S<rTCH Po*H«xTiT^ 
A&0€t»- 

SX eco 77 ft s-! 2 -'m 



4^ooao'iUio«& 
ttO0lt> C^«£X)> 
o C^ooiiTl 

T9 W <3 6 

tCOBCol. U<« AOtAC . 



TErMlUAsL PlAkTC . 



@- 



SoutER TAc. WOT TO ae PiTTeb 






ASStMBUE a TERMINALS TO TERMINAL PLATE 
No 4SOI755 4 ' PC.B AS SHOWN AE>OVC. TERMlNiAL 

colour A MUST BE AS lUblCATEO SfiLOW. 



at-tbC tRiaI «tc«l RiKX 

Wrrwwwnj wawAY i pcm to sp’ur 

ROAM taae. 




R&SIS70RS Rl i R‘2 
2 ofP IKISULATM& SCAbS G30024 
ASSCMSLEb OH EACH LCS A SHOWN 
RftSISTORS 70 e>e mountso on 
THE UNbER SIDE OP SOARO. 



Nio COMPONEV4T6 ~rc> STAXlb NiGHte THAnJI-S , 
^EXCEPT Swrroj's d TeR.N\iMA.L.S^ 

CKCCPT 044 0 l^ which must be less THANl 6 *S 



THE: £>)SP1_AY iSTXJMAVe. 7 PlfeCBSOF PRE.SS Uf=Le SENSITIVE 

tape. 6300BS. J p»a.ce C ‘“O'^G'3 stucps to the p-c.b. 

BEL.OW the L.INB OP HOL.ES AND B PIECES ^ ES rv*.VY L-ONIG-^ 
STUCK TOG-ETHEPK INI PAIPS AMD STUCK TO THE R.EV&R.&E OF 
OISPL.AY INI POSITIONS S.HOWN1. L.IME UP AMD PABBS Dl SPUAV 
FIKML.Y IMTO Pl_ ACE. then SOL-DEA THE E4. PINS WHICH ARE 
SHOWN! BEL-OWC THEAE AAE ONL.V SOLDEA PADS roA THESE 
PINSJ . I 



Ai DIG-IT DISPLAY 



FIT WARNING LABCL 4200SO-I 
N APPBDX POSITION SHOWN 
ON TCMIM SlPg CWF PC A. UCAE 

LUtUS AND DBPLAV CONNECTIONS. , 



fcosftft. as*-io-7a 
& u^Tro mjk. .tj. 
*■ t H«ti« &r 45 O 0 ZS 
D£:4Tia toouTs:- 
^toil 4 402012 

i feHfmv RfMoVAt, Ncrrf 
CCO.nil 

6 « I 

H- ?I A An 

ECO I *.13 

7 LK 3 1 >C.I_E-Ttls A. 

OK M-t ft! * 

ECO 1SS2. 

MORE tape a 
a ADDED TO P 
° AEVEFKSfc Oi: 
OisPL-AY. 

vJR. I T- 02 . 

£CO IA 72 

3 CIO AbbCb COMPUn 
WITH SOLilifR TA 6 . EM 5 S 

IL: 2 6. 87 

ElCO iC»G2. 

PCS WAS iss. 4-C 
RI3.RH- Cl I AND 
^ SCREEN PC£^ 
added. C» WOWj 
TRACK eD IN . * 

t_JPH fe 8 64- 

ECO iUGi 

.. C.IO t 48 A TAgIs 
” oClETeD M 
AP. IG.S.S4 ” 



front P.C.B. 4-lOOqo-7 




» I 

JL. / 




o o 




-QO- 




o o 



-QO- 



o o 










SU Sl2 





o o 



S 14 S 16 




Sl5 5 17 

o o 







I 3 s 3 



ii: _ ^ JD — -If _jtL 




DONT REMOVE G-REElsI BACKING FROHT “TOP SIDE. 



S£Fo«r PTTiNtt biXPuAV 
<** Norc ftLAMJ. \ 




Sir S20 SZl S22 S23 

o o o o o 

- rwT - . 




525 52b S2T S2S 

o o o ^ 





Smmal cable 
ASSY MOOSTS 



PTFE INSULATOR 




SotbiK SIGNAL CABLE ASSY 400S7B TO . 
REVERSK Side of PCS WITH FTPS 
insulator -4SO-15I BETWEEN PCS CHOKE, 

Connect wires to terminals thus 

WHITE Wiat TO white TERMINAL . 



when ASSCMBLV is finished tape CAdbLES 
To PCB USING MASKING TAPE GBOOBd. 

DO NOT STICK MASKING TAPE OVER DISPLAY, i 



- -All CAPAacrrORS to BE LAID OOwN WHEKC PossiBlCj, 
As SNDwVJ. leads to BS &EMT AT ^iDHT AwSlXS 
TMCKJ INSERtCD IUTO ejOAR-D , this IS TO K££ f 
CAPAClTOeS AS LOW AS fosSlBLE . 



GREEN L.E.b.a 2 OFF 
ULL OTHERS K£0. 



Pius of tmC btiPiAi MUST Af 
CUT AUONQ The UNC *H»WN ,’jof 
TU«H T>IF F#as MU&T or BfNT 
PtDM ‘A' T6 Tt' RfFoRS lNSCRr»Of>l 
INTO R.S. 



COMT. 

ECO IBIS 
•_ SCRHSN rCB . 
12 . noiOVE-D . 
lJP^ io . 1 . 0 S 



DATE 

I 9 - 4 - 7 S 



millimetres 

SCALE 

' 2:1 

NOT TOM SCALED 



TOLERANCES ANGUUU 

»4CH Da-IENSONS 

DECMAL TO 3 PLACES + 005 

DECHAL TO 2 PLACES + 010 

FRACTIONAL + 1/M 

METRIC DIMENSIONS 

DECIMAL TO 2 PLACES + 1mm 
decimal TO 1 PLAQ t 2mm 
WHOLE DIMENSIONS t 4mm 
UNLESS OmERWISE STATED 



datrm 



ELECTRONICS LTD. NORWICH. 



Ff^oMT p.c.B. Assy: \ohi / ion / io8l. 













DRAWING No. 



.43020*^ 




FRDNT PC& 
^0029^ 



Bl 

VASGSO • 



^ WIRE 
61 

2 WIRE 



R2 

VA6G50 



wiRe 

SI 

2 WIRE 




IMPOT COMMON MODE CHOKE 



VIOLET 



GREEN 



WHITE 



JI6 --4 



JI6 - I 



JII - I 



JII - 3 



nJII - 5 



TO JI 3 rear PCEb. 

(via signal cable - 400573 ) 
(when rear input /ratio is 
Fitted , connect to or -4 of 
ratio PC&.) 



ECO iCoCl 
7 CIO DELETED 
AP. 10.6.84. 



ECO IS23 BJ. 
& REDeJo/Kl. 25-i*as 
CABLE ASiV A5DED 
To FKo#/r FC& AiST. 
C.HQtCS. AfcC>€D TO 
SIGNAL cable. 



TO JII REAR PG&. 

(via signal cable -40067b) 
(when • REAR INPUT /ratio IS 

Fitted^ conkject to a & 

OF ratio pce>) 



Notes 



1 . Go (Jl- 5 ) SCREENS all CIRCUITRY OM THIS SHEET. 

2 . B.S. screens Hi It. 

3. QG. SCREENS Lq ^ X-, 





DRAWN DATE 

3.S.JACK50N 24ih JAN SS 



dimensions in 

MILLIMETRES 



CHECKED 



ALL BURRS TO BE REMOVED 



DATE 

2.9 . 1 . 



DATE ' . 

h 



TOLERANCES 



DECIMAL TO 2 PLACES ±*1mm 
DECIMAL TO 1 PLACE ±*2mm 
WHOLE DIMENSIONS ±-4mm 
ANGULAR ± V 2 ® 

UNLESS OTHERWISE STATED 



NOT TO BE SCALED 




ASSY DRG & 
PARTS LIST 



-4002941 



CIRCUIT DIAGRAM 

CHECK PROCEDURE -4602 0-4 

CHECK LIST -47 0 20-^ 



FRONT PC3 CIRCUIT DIAGRAM 



datrm 

INSTRUMENTS 



ENGLAND 



DRAWING No. 



4^0234. 
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drawing No. 

4002^5 

FIRST USED ON 



THIRD ANGLE PROJECTION 

DRAWN IN ACCORDANCE WITH BS 308 



Sc.£«W. 6UOlb. 

8 off. UVLou M3 ScCffW. 611037. 

4 OPF- 5rf£L SMAK.Sf»ecc>C WAa»*te. &I300S. 
^ opp WYu3»u M3wa<ihCC . 6i3oi7. 
z STCfit. M3 »slL)-r . btsooz. 

3 OPP KJYU3W M3 UUT . biSOQft. 



ALL BURRS TO BE REMOVED 



NOTES 



TUiS WCA-T-StKiK MCLh TO f?c Jl ay 
aTs£i_ Sc.ecvA/S 

<T ifc« M5 5 WAj(£P£^3^ wA'SUCCS 

U£t-0 TO HCAtCimC *w1Tk4 
KIVloki n3i£S* 4« Stjesw 
N'{ Low H3 waswc£ 

KIYLou M3 Mot 



FIT WAeutkja LA&&L >420oe)0--« 
IKi APfHiOiC POSITlOiaS -»HOV\/ia 
OU TCAdK ■*»lO£ OF P.CA . INJ 
WUlWa ASEA. 



H6ATSINK" 

4 S 0 I 80 



M5x8m« fozl-PAW 

sa?tw6<ioi6 2on 



MICA WASHfcR" 

C.I 8 OO 7 



T03 3IL PAO\ 

^^18 009 \ CBlNiat WASHER 

^ 613029 2. OfP 






M3 NUT \ WtatUUOTH. 

6IS002 2.o#r . 






^WlSE LENGTH SSm« , 



-M 3 3010 ERTA& i 
613009 I 




3«aa. ASOiiS. TN€SC wCATSiwiCfc HEi.e> Tt> Pc.6 WiTU M VLOU MS Sc££W6. 

^ W ytON M3vsyASUfi£5 

\ MZ i M3 TO »4fc*rt- rsiwKi WiTH 3T££u ^»CCcWS 

m2 41^3 \ S.T6CL MS 8«IAKfiFlZoeF WASUCCi . 

n \ 5 t££L M3 MUTS. 



Q=J 9 B 



HEATSINK COMftDOMO OJ BOTH Slt£S» 
OF MlCAW«>HeTl3 qkj <21 1 

48A SOlDER TAG 613009 1 

7/ 2 P7FE WIRE x 30m«. 540008 1 

HCATSHRIWK n 20mm» 590006 1 



LEADS MADE FROM 
7l»2 PTFE WIRE WHITE 
540008 



, 8lkc< Cot a iKjfc»«cAT6 -tthat PiM wk>6 

XO 6€ R£MOS/6tJ B6FORE tN6£CTiOK4 lUTO P.O.S. 



MOUNT D4. ON STEATITE SEAD 
630024 2of» I 



D UPOATTO FC*. AT 
ll-tT-T 

1 KCLCMeo TO nbob n' 

* 29-D-na 

2 SCO 7aa. m-tz-ia 

COMRSMCNT CHAMCkCS. 

6^ 

3 l£.£> Attk 
<tmJt \ uua i uuui. 
A«00*CH AOOC« 

zsiAiaT^ WXI3 

4. ECO. 876 , 

CH Afiorb. us ifeM <a»vD. 
I«4UC 4 PCS. U,l.2 4L3 
AOOCb. CtSAOMb. 

cbMowcs. rr 4 Rs 

c*i<»»iajD . - _ __ 

G-6-79. 

5 ccjQ 991 4 *^*4 
FCt wl« Mi 4 . 

JI.8 4 N.ccrt Co2o«l 

OiUTtt. 

X Fui4 UiJK WA« 
tacxer wrfi 4 AmS. 
Wt WAX Zosoil. 
mica MACff 

CMSCOS. C-J.1I-10-T9 

ECO. loas . 1097 
ZOff SoLDEit. Rims 
r f \q^P 4-WAt WAF6H 
® (JI3) DELETED. 

II: 2l.4-.gQ 

7 ECO l-MI. Ra WA* 

&J. iHf-85 

ECO. 1452 
Ml WAS MC790S CT. 
FDLiNCiS MODIFIED ^ 
g To5Uir LM309K A 
DCKICE . 

C8 WA$ iOftF CER.DISC 

IL 17.2. 83 




TEST FOINT TERMINAL (670007} 
0 OFF 



REAR Pca 
410091-5 A 




All unk.5 

USE Z2 5wa Tiw.CU.wiKE 

^DArEbM #5 mEtN. S 4 oOoZ^ 



MAKE LKS as a TEST POINT LiOOP 
TO FACILITATE BASE OF '5N IPPlMl3‘ WMtN 
NOT PcQUifiE. 



Fla-t PiM A6sy 6rOLD .(pA^r wJo 6o403 

17 OFF. 

Bazik Plate i m btores 

WHICH WAV THE Piu Assy FlT6 

!UTO THC P.C.R. ^ 



1^4-. 1^5 i f^b A£E Posi'rcaAiCs umi:>EC twE 
CUCVE OF Ct> i Cl. SH*wm *<l6w) 



Links 1.2 4 5 f4u^r BE sleeveu 

USlKJGi &90004 



FoR U5\/ OfCRATOsl 

^£Mov£\ LKf , Pit lkZ < Lk3 



'M3x8f*Mti NYLON SCREW 
M3 NYLON WASHER 
. M3 NYLON NUT. 




NO CHANGES 
o RI 4 Cl DELETED. 

® LK© ADDED j 

48A SOLDER TAG J 
WUI ASST ADDED. 

26 »3 EC0I47C 

eco 1517 

,Q CT3.4.C.7.9.I0 4 
w&fus. TIN. f 

lJFI it - 8 -83 

ECO 1520 

Di AND oe wene. 

tt BOOOIO. PCA I 
WAS I6SUE.5 . I 
lUMN is .e -83 
SCO. 1688 
D4 MOUNTED ON J 
SnATfTt BEADS. * 
IL 20.8.84 



THE 4 large capacitors OC»,C7,Cl3 ^CiS 

ARE TO 8£ BECiCiED lUTO OiLlCOWE RUBBER COMRdOND kI* 400004 

&£FOZ£ SOLDERlNCi. TMiS *MOUlD FiNIOH UP AS AftOv£ OEAWlNQ. 






n^H 

~ APPROVED 



DATE I 

2b-4-78 



DIMENSIONS IN 

1 

MILLIMETRES 

SCALE 

2:| 

not to be scaled 



TOLERANCES ANGUIA 

INCH OlMENSKDNS 

OECiMAt TO 3 PLACES + 005 

decimal to 2 places t 010 

FRACTtON.AL t VM 

METRiC Dimensions 

DECMAL TO 2 PLACES t 1"'"' 
DECMAL TO 1 PLACE t 
whole OUENSIONS T. 4m»» 

unless otherwise stated 
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LE 

Re'Ai^ P.O.B. Assembly. \Obl / I07t / 1081 



drawing SIZ£ 



4002^5 












CHANGES 




DATE 

3D-5-T6 















nJ4 
























1 



2 



3 



4 



DRAWING No. 

4002^8. 



FIRST USED ON 
1061 /ti 



THIRD ANGLE PROJECTION 

DRAWN IN ACCORDANCE WITH BS 308 



'A 



LIU i iXl t^UST S£ CCNCeCb V/tTH 
/ SLCLVE* PACT KJO S«^OODl. 




E 



XHPQKTANT 

-AmP PlKlS ( iSATEDkJ KJo.604-03E>.) 

HOST SE Am'>^eb TO P.C.B FiesT. 

EwtA)Re XLL Pius ARC SEATHUG -nOH-n-V Mjd' flat 
TO f?cs. BeFc.eE souDceiua. 



kloTff. 



PiKJS AEe HSLO TOcaCTHEC OV fV-A-STlC STCjP . 

THi^j STCiP IS -rose CUT ~ro ■fioi-r the Amoomt of Piw-s 



PeouLiieco. 



Poe c<amPl£ 



ABovc 2 Bt.ocK.6 oP Spin# arc Ecauiceo, 

TWEEEPOeE STCfP OF lO AU4 TO BE COT lU HMJ? . 



DRAWN 

B.T. 


CHECKEI^ 


TRACED ^ 


APPROyfo 


DATE 

20-4-78, 


DATE 



DIMENSIONS IN 



MILLIMETWS 



SCALE 

2il 

NOT TO BE SCALED 



TOLERANCtS Af 

INCH OtMCNSONS 

OECIMAI to ) I1ACES t 
decimal to 2 PUCES + 
fractional + 

METRIC DIMENSONS 



|7!5 



DECWAL to 1 PUCE 
whole omensons + 
UNLESS otherwise stated 



m 






CHANGES 




DRAWN 



TRACED 



CHECKED 



APPROVED 



DATE 



DIMENSIONS IN 


TOLERANCES. ANGULAR + V,^ 


INCH DIMENSIONS 

DECIMAL TO 3 PLACES t 


005 




DECIMAL TO 2 PLACES ± 


010 


MILLIMETRES 


FRACTIONAL + 


1/64 


SCALE 


METRIC DBiENSIONS 

DECIMAL TO 2 PLACES ± 


1mm 




DECIMAL TO 1 PLACE + 


2mm 




WHOLE DIMENSIONS T 


4mm 


NOT TO BE SCALED 


UNLESS OTHERWISE STATED 
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NORWICH. 



DRAWING SIZE 

A2 



DRAWING No. 

-^30298 
























THIRD ANGLE PROJECTION 

DRAWN IN ACCORDANCE WITH BS 308 



ALL BURRS TO BE REMOVED 



5 



All simgi£ feit 

ctebse sitowtj. 



AuL TCAKMISTOA L.CM IM THE 
ORbEB. «HOWI4. 



AOQSmfx WiKE / tbRMIWAL A 5SV-. 

~1 oP0. 



3 Esb cu»»* 

I PACT kJo GO(Z>00 5 



MOUklT ALL OTHER tC E OKI 

t&WAV b»L iOCRFre &0S06I . iZ.Off.y 



I OFF 16 WAy BISSON CABt-E. ASSV 
PART NO 57I075/C 
soLoe.0 END without CABce 
CLIP TO P.C.B . 



MOUKfr MI2.,MI£ 

MZfe/MZ'T , . ow 14- WAY 

b/L SOCK.ETS (SOS06O . a OFF . 



z 

NOTES 

L Sbt-CiSR P.C.B TtseMIMAt- UyOi PABt Wi. <i2oooB 
5 OP P SHOWN AS 

2. Fl-X RELAY BRACICET ^5ai)2- TO POB WITH 
SCREW I OFF MSXComi^ Pozi-PAM OII004- 
SHAKEPROOF WASHER loFP CilSOOS . 

NUT loFF M*) Full hex: steel Coi5oo2. 



All test unjk.s to S£ 

As TEST F01MT6. ^ 



5 OPOATEC) Pcs. 

1 f^LEASEB TO PRoo'n 

Zl-IhlS 

7. CotHAoNENT V<«t.USft 
OUANSED espce E.CO 
B.CO B07 

26FtST« W-ftS. 






4 COMPONCNT VACUCS 
CHANiQES. <2CFC* TO 
ECO&S3. 2S-4-7S 



Ml ^ MZ 
1^X10 I 



Test POINT T£AMIA/AL 
U20007 2s OFF. 



TP4 IS CS . 
CAP LCAb. 



Mote 

FIT E90& AS SHOWM ON tiHG 
FIT TCRSOb AS SHOWN WITH 
FLAT ON THE LEFT. 



★ NYLATCH - GROMMET 
617011 - 7 OFF. . 




- H RtOS h - 

M4 0 M5 <S MC d M7 S 1 II 1 I II 1 

' •' ' ' " ' I MS ^1 Mq ^ I Mto ^1 Mil \ 
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( ^26 ^ - H Rqa H - - H RI07 H -hSI — — tfeHl 
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— I Riga I — 
Q H Riqq 
0- 1 RZQoh O 



60FF CERAMIC BEAbS 

/ PA2T Mo 6‘5C05& 



RISS h “ I 

0-0TP22 




# NYLATCH - PLUNGER"^ 
617010 -7»F 
N.B. FIT FROM COMPONENT 
SlOE OF PCB. 









i nRi l 

ImMMi 

I wJFa l 

Sl^l 



0-0^-^ — ^ 



SECTIQM A- A 



F.€>V.-rERMlMAL - 
wer No GoZOO\ 
\0 OPf. 




cptMun. ooTs 
rc er on top 



P.C.B. 4-IOOq5-8 



Loop bSsAbCO leass as aSouC. 



- i, RiQ..] - 

Rll ■-^) 

— ~r1T~ — 

— RI3 — 

— TrI4 I — 

©- fTin -® 

— i l^l<p — 

— nR?r — 

(asfll— 



^ gfeS J— 









— H hifti 

aiej ‘TU2 
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— Ib^ — 
— rb4^ — 
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— rsn — 

— rssi — 



Reol — 
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Q3<E»S(a4\ 






— rraoi — — {j 

'C7 — |b32l 

TP27 - 4E«1 — 

— SmI— 
rzcnH 



— Rno - 

— ■ gl7l - 

— RI72 I - 

— iSl— ( 
— - oafi -- 
- Hoasi — 



— 

- R1S6 — 

- Ria7 — 







— fb&n — 



MOOKIT Q3B caSG, <?37 4 M39 

OKI 8 WAV OIL SOCiiETS 

N® <s»oaosa - 4 - off 



^Q30^^^22 

— 
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H 1838 I — 
H gag I — 

— I R212I — 
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M36 ) Riao 
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EhlSorE THAT ALL 
Resistors MARKEb ■*. ARE 
MOdNTEb 3«4 ik OFP P.C.B. 




~ R209 ~ 
R2I0 — 

-mM— 

— [gl — 




CLbN^LEAF TEPM INAL'S 
PAItT Mb C20G05 . 9 off 



NJOTE. 

All relay wires use i/*2 ptpe 

iNSULATEb WHITE WlRT S4000S 
StRiP 5m». AeoM eAicH 0Ub. 



T7© 0t^8 



To BoLOEe-TeRMiMAL 

A £Z=C 

WI<eE LEMOTU . 30 



-TO STAUfloPF PW 

AT .&. O 

wieE leajgtH . 35 Mrti 




VIEW \K1 DtgeCTIC 
OP Ag«DW..brv j 



SLEEVE All Joints vAth 
^2 PiEC£oF 5 90001 

-To STAwOoFP PiM 
13 at .C. ^ 

wiRELewoTii 35 



Wi£E 25 Long JoilhiJg, 

THESE rE^MlWALS TiDSeTHEe 
S!_EEVa> .^AS smown"^ 



■T-o SolDE£ r£^lNAL.£ . 

v/^E£lE*JOTH 40pii*>. 



CToFF WASHER M2 S onAmfVooF. 

a>i3o(4. I—* 



-JoiKJ Bottom terminal 
OF CaAY INTO H£X_£ iW PC4 
WITH TiNNEts COfT»C*: WIRE. 




5 Wire /terminal assy 4oo37a/b 

*4 OFF. 



- S WAY ROLARISEb SOCKET 
605052 - 2 OFF. 




VIEW SHOWING fOSmoN FOR LARGE 
ALTERNATIVE RESISTORS. 



CIRCUIT DIAGRAM t 430Z99 



DATE 

12-7-78 



DIMENSIONS IN 

MILLIMETRES 

SCALE 

2 ;i 

NOT TO BE SCALED 



TOLERANCES ANGUIAI 

INCH DIMENSIONS 

DECIMAL TO 3 PLAGES + 005 

DECIMAL TO 2 PLACES ^ 010 

FRACTIONAL + 1/M 

METRIC DIMENSIONS , . 

DECIMAL TO 2 PLACES T ' 1mm 
DECIMAL TO 1 PLACf + 2mm 
WHOLE DIMENSIOhfi + 4mm 
UNLESS OTHERWISE S~ATlD 



datrm 



ELECTRONICS LTD. NORWICH. 



19.6.79 IL 

6 eCD BIS, S26 < B29. 



7 PCB HAISKD Ta IS$.«A f 
I MiL- 4.S.7# 



ALL LINKS 4- TEST POINTS 
USE Tinned copper wire 
' PART No S40002 . 



30mm 7/*a PTFfc WIRE 
54000B. 

-NOT FITTEb WITH LARGE 
ALTERNATIVE (^ESlS^OeE 
-SEE BEU9W. 



REMOVE THIS RELAY PIN 
AND MOUNT RELAY AEOVE 
~ PCS SO THAT THIS PIN DOES 
NOT MAKE CONTACT. 



I EC0I4S0 
i RB40 ADDfb. 



R ejco i5ie , 

\ Z4I AOOftD .i 

if=\ ie.-8 «s 



DRAWING SIZE 



la'll AKJALDGiUE PCB A5SEMBLV 



4oo2qq 





















DRAWING No. 

FIRST USED ON 

iO^I 



THIRD ANGLE PROJECTION 

DRAWN IN ACCORDANCE WITH BS 308 



ALL BURRS TO BE REMOVED 



NOTES 



FET CONTROL LINE. 
RANGE Tp.-^a fUZA TR25 TP.afelTPZ? 
\COm\l 1 O I O O 

_W O O I O I 

lOV O ! O I Q 

I00\/ O O 1 O [_ 

SCiOOJ C> I Q t O 



LOGIC I ’ 
« O 



F€T ON. 
FET OFF. 



INPUT COMTIBOL. t-INE. 
Lftl Ildg Il6S kb4 



55V. 



01 



Z 

fciSl.li 

s. »<w. ^ 

» sTveflc. 





LOGIC I £ OV 



Bklg gi lfel/. 

ATTEN 

^ 

RANGE 

range 



To Ql7 To aa 

A GMT. I . AgMT.I. 



bao ^ 

IM^SBA b56 



4 ECO .886/922 
120.6.79 IL- 

5 GEE S^KET3 343. 
5ES sheet 5 



1 €CO 9Ga Rl«24 I SI 
Va/cEE tOR. 

6 J. il-to-t*>. 

rto 9S9 4 991 «.J 
^ S«r5»IT I. tO-IO- 



10 ECO. 1072 
C5I WAS 2nQF 
C53 WAS K7a»= 

C54 WAS I ~ " 

11 SEE SHEETS 
ECO. HIT 

IP 068 AbDEb 

IF II. 



IL, 2 . 6.80 

13 sec SHTS I. 3 H 4- 
TT SEE SHEETS ST 4 

E.CO I £73 
15 S&E. SHE-E-T 1 
<Je. T I ee. 

ECO. 1284 
SEE SHTS. 1.5.44 5 
l>. - 28S.Bg 

ECO. 1460 
17 RE40 ADDED 
|l • 25.5.83 



k^ze 1 


D45. 




Kq22 


IN46GA . 


|bC597 




D42. 

IN4M5 


|s^N95o4 


K 



CAT 

SSywF 40/ 



C4G 

47/^f fSV 



C43 

19/xF 29/ 



DH AWN ICHECKtD^ 

I RACED APPR^JVED 



fjATF [DATE 

n-4'7^. 1 



MILLIMETRES _ 

ISCALE 



NOT TO BE SCALED 



TOLERANCES ANGIjiai 

INCH DIMENSIONS 

DECIMAL TO 3 PLACES + O &5 

DECIMAL TO 2 PLACES + oTo 
FRACTIONAL + 1/^ 

METRIC DIMENSIONS 

DECIMAL TO 2 PLACES + lir,™ 
DECIMAL TO 1 PLACE + 2rr,m 
WHOLE DIMENSIONS + 4fr„« 
UNLESS OTHERWISE STATED 



datron 



ELECTRONICS LTD. NORWICH. 



DRAWING SIZE 

A1 



Boot STRAPPrb SoPf»uS5 4 ^eAKlGe LOGIC. 107!. 



DRAWING No. 

-4302?*^. 








FKoM 4 . 



DRAWING No. 

-‘^30233 

FIRST USED ON 
1071 



THIRD ANGLE PROJECTION 

DRAWN IN ACCORDANCE WITH BS 308 



ALL BURRS TO BE REMOVED 



NOTES 



3 KC-DRAWvJ 

BCO S2& , 85-1 4 ft J. 

eco css. 

R27 WAS 3M3 . 

4 ECO. 322. 20.6.73 | 




t»3.W blO.- 



Rl5.> RI4> RI3. 

P5\/. > -4K7.> IQOK 



M35. 

MHOSIBCL 



_ljx7 COM. 

I oot/iij. 



-ggpg J x-l 



.SSf.l L| x5 INHIBIT. |&_i 




ooT OF <aoAeCi . 



5 eco 315. c*awA* 

l-^QOiawowJ MC037. 
cco •20>. eao waa 
220 tC KlaW Z2icr. 

RJ. IG.-T-T3. 

W SEE SHEET S 

7 cco 3&B. 

Cl2 WA« 

r&swas I 

g.J. 12-IO-T3 

ECO 3ft3 4 351. I.vj. i 
o see 6HT I Z3 -10-13 I 
CS bELETEb- ~ 

^ CS7 WAS 470pF 
d R5S WAS 2k7. I 

ECO. 1012 . 

IL^ Ife.t.80 

az Q3 WERE BC2I4- 
in RI3 WAS 82 k.. I 

EC0.I07S r 

IL 27.2.80 

ECO I09« .HOI 



R44WAS IkS. / 
II DS« DELETEt. 4 

REPLACED WITH LK3. 
R27 WAS IMS 
IL 16.4. So 

\2 eco.ii2E 

RfeSWAS 2k 2 
R232 4 D09/D7O 
ADDEO ACROSS R60 i 
tL- la&.ao 

R23& 4 R237A0t>EI 
Ml NOW selected 
SEE ALSO SHEET 4 - I 



J3-5 TO 
■HD J4 DIGITAL 
PCS 



To R2I 



m±m (- C D. 

; OQ\ftF. 



CI3 

lO/JF 2SV 




4^ 



qg. 7 - I - 81 

ECO. I884 .I3<&2. 
D7I.D72 ADDED 
R25 WAS 2M POT 
R26 WAS SMS 
le R27 WAS esok 
Rest ADDCD. 

R5 WAS NOM. 31k. 

IL. sft.s.se 

RA1R7 weice Z2X/ 
RtCiSg " 2kl 

93M1X1 » SAPk 

17 SEE SHEET £ ^ 

16 SBaSHEETAL i 



FROM. M&-&- 
sh-t.4 . 



T M22-7 1 

J (^+1SV) 


IT 




2 / 

A 


Lie 

«BOX .% 

R7|. 


lWO <3M, 

M28. 

MCMSI6. 


► IS 




cas 


V 


Dfi bfi r-* 


Rcsrr. 


Q2 






CAiwy 






•zvaec. ^ ^ 4 


Pi 






(h-ii 


P3 


<ai 


s — / 




P2 








12 


T 


MZO-iS. 




J 



MULTI PLgXgg 

a I b I c 



5IG. L_ 

-Vg BIAS. Q 

•»Vg.REF. 1 . _J 

-PN/g.REF.2 O 
-pVg.BIAS. O 

-Vg..gEF. } 1 

-Va.gEF.2 O 



CHECK£[V 

APPRCmD 



DATt 

1 1 - 4 ' 73 




MILLIMETRE' . 

SCALE 



NOT TO BE SCALED 



TOLERANCES ANGUU 

INCH DIMENSIONS 

DECIMAL TO 3 PLACES + 005 

DECIMAL TO 2 PLACES + 010 

FRACTIONAL + 1/64 

METRIC DIMENSIONS 

DECIMAL TO 2 PLACES + 1mm 
DECIMAL TO 1 PLACE + 2mm 
WHOLE DIMENSIONS + 4mm 
UNLESS OTHERWISE STATED 



ANGULAR MATERIAL 



datron 



ELECTRONICS LTD. 



NORWICH. 



DRAWING SIZE 



A-b COKIVERTOR . 107/. 








].W,1H2 

































T 




I 



THIRD ANGLE PROJECTION 

DRAWN IN ACCORDANCE WTTH BS 308 



ALL BURRS TO BE REMOVED 



BUS STRIP 92004-S 




NOTES 



I MAKE TPl,TP2 efe FROM 22 SW6- 8TC lA/iRE 
part S'^0002. 



MOUNT Ml 2 2/ i7 22 28 29 33 34 37~40, 
44 - 48 49 52. 54 55 5^ _ ON 1 4 WAV 



OIL SOCKETS. PART N9 005060 



MOUNT M3 — /4. li. 24-27 32 4^60 47 57. i 

•- -- --g |<& wAy D. I.L, SOCKETS PART N* 



»s76i.59 on le, WAy I 
^0S06i 

M IS ^ 30 4 35 



ON 24 WAY 



MOUNT MI9- 20. ON 22 WAY D l-L. 

SOCKETS part N? G0S063. 

MOUNT M23 ON 28 WAT D.I.L SOCKET 
PART N? (30S06S 

MOUNT M53 ON 4^ WAY D.I.L. SOCKET 
PART N» 605050. 

MOUNT' M62 ON SWAY D.I.L_. SOCKET 
PART NO 6o50Sa. 



MOUNT M 31 , 36 ON 
PART NO 605062.. 



18 WAV D.I.L SOCKET 



Mount Kl on *2 opt nYiom wasmeC 
(m% shown SELOW.y 



NYLATCH - PLUN&ER, 
GI 7 OIO - 8 OFF 
N.B. FIT FROM COMPONENT 
SIDE OF PCS. 



NYLATCH -eROMMET 

61701 1 - 8 OPF 




.. MOUNT JL3 ON 16 WAY 

TEST POINT TiSMlNAL 0J1_. SOCKET. 605061 

620007 24 OFF. 



(8US STRIP T0C36) I40m 
540008 



SECTION A‘A 
(typical) 



2 LINKs(LK) made from 22SWG BTC WIRE (540002) 
AND SliEVEb (EXCEPT FOR U09-LK34J 5!^O04 



hdbr 



DRAWN 

II. 


CHECKED , 

fi.n.'H. 


TRACED 


APPROVED 


DATE 

26.6.78 


DATE 



DIMENSIONS IN 
MILLIMETRES 



2:1 

NOT TO B£ SCALED 



rCXERANCES A 

IN(^ DIMENSIONS 

DECIMAl TO 3 PLACES ' 
DECIMAL TO ? PLACfS ♦ 
FRACTIONAL ♦ 

METRIC DIMENSK5NS 

DECIMAL TO 2 PLACES + 
DECIMAL TO 1 PLACE + 



DOS 

010 

VM 



WHOLE DIMENS^S 
UNLESS OTHERWISE STATED 



datron ELECTRONICS LTD. 



NORWICH. 



mi 



1071 



DIGITAL PCB. ASSY 



ECO 811 4.1.79 

SS 4 PCS UPPATl 



EC0.«35/852 
ISS.S PCBUPOAm-SEi 
tOO% FOR PULL MTAILS 

Ii I7.4.7t 

, ECO. S63/«72/«96 
904/9OS/9M /9I2. 
PARTS LIST' CHANGES] 
IL^ 19.6.79 



, CSS AbDEb. . 

A PEi. Lt change Tb esa M 
'ECOS29 I7.y.79 iL - 



ECO.S4I 

PTE. LT. CNANCi TO B 2 

^ , , 

ECO. » 59 /»Ei/MS/>P«A 
Pit. LT. CHAM&C 
IL_ 29.10.79 



lofT 



Ecot. tm. ielSSla 

IOS2. 1045. 1047 
,153.6 PCS. UPDATE 
SEE ECD'f FOR PULL 
DETAILS ^ 

4M 



ECO. 1057 . 

PARK LIST CHANSEOMiq, 

laTso 



ECO 1142. 1117. 1140 
C32 CONNRCTEb To 
Rss/R56. Parts 
List chanscs t» Mai 
|4MS5 

■f SION ADDE.b TO 
TANT. CAPS. 

— ES.7.80 



Eco.iia 
R2SWAS lie -PARK LIST I 
CHANGE 

6.1. Rl 



Bf LEASES TO P«OM< 
24. H.^ 



ib 






ECO. 1046. lOdl. 1002 
PCB update TO ISS. 7A 
PARTS List chanoes 
II. lO.SMO 



ECO. iloa 
RIOS AbbEb. 

PARTS list CHANGES 
H.4.80 



ECO.IISe 

Wrg^lST CHANG# 

?STSATITE SSAbS 
AbssbTo suppioRrcn^ 
||. iRfc.ao 



SCO. 114-7 
DRI AbbSlk 






E.COIZI 4 
PC B UPDATtB X> B S 
PARTS USTCHAMCeS 

LK. L.K40 
Axsaun. 

jolt 11 - 6-61 



ECO. 1241 

OP 24 WAV SMI 
WAS J 

4».ll.tl 



SCO ia/63. laSMBBSj 
R 56 WAS lOOK 
R46 WPSSSOfK 
31 ,36 weiuk as 

PIN 2 .S 6 X 4 . BIT 
BAM. P.C-B WAS ISS 
SB LK 3 SAKD#~ 

lOR. 2..IZ.6I 



BCO 1320 
WlIRE FAOM O' 6 “6 
MOVeO. MO PARTS 4 
Liar CHAN<HL- / 

UFL 12. 5 .82. 



E.CO 1313 
M30 AND 35 

CHANG-ED FROM 






NOX REl 

M 16 ADOEO. 
UF\ I& 7-B2. 



ICO. 1461 
MI6.M49 4 MSI | 
Wits ISSUS IT . 

tlAlL, 



40 P 300 




1 















DRAWING No. 



430300 



FIRST USED ON 



THIRD ANGLE PROJECTION 

DRAWN IN ACCORDANCE WITH BS 308 



ALL BURRS TO BE REMOVED 



XI 

I* 6364 MHz 



Li 

lOO/iH 



6(5 V 

2N3904 



470 pF 



Qll 

2N3904 



MASTER CLK 






To M26-3 






M23-I9 







CHECKED 



APPROVED 



DIMENSIONS IN 
MILLIMETRES 



SCALE 

NOT TO BE SCALED 



TOLERANCES ANGULAi 

INCH DIMENSIONS 

DECIMAL TO 3 PLACES + 005 

DECIMAL TO 2 PLACES ± 010 

FRACTIONAL ■*: 1/64 

METRIC DIMENSIONS 

DECIMAL TO 2 PLACES ± tmm 
DECIMAL TO 1 PLACE ± 2mm 
WHOLE DIMENSIONS + 4mm 
UNLESS OTHERWISE STATED 





SEC SHEETS 143 



SEE SHKT B 



SEE SHEET 3 



SEE SHEET B 



ECO.!!^St. 

MES PINII44 IB 
_ WEQft M33 PIUS 
9 II 4 12 RESP. 



datron ELECTRONICS LTD. NORWICH. 




1071 l-GMHr CLOCK. CIRCUIT 

































DRAWING No. 

430300 

FIRST USED ON 



THIRD ANGLE PROJECTION 

DRAWN IN ACCORDANCE WITH BS 308 



iO/jf 20yi Ifev DIPPED TANT 
/ X 

’ T T T — T T T 

C3 C9 Cll CI3 CIS cn 



ALL BURRS TO BE REMOVED 



CI7 CIS C20 



I//F 20% S5v DIPPED TANT. 



C4 CI2 CI9 C2G I 013 

= ci cJL _L ^ "T« TVSSOS 



TO J3 

CBhtTfiS. 

P.C.&. 




IE| M«iiyj.vggM | 

lor 




SEE SHTS H3 



SEE SHEET 3 



SEE SHEET 3 




ECO. IIO« 

M40 WAS (4.001 
IL 18 4. .SO 




TO LK17 




M2 M3 M4 MS M6 MW Ml7 , , 

14016 14503 14503 /4S03 14503 I4S03 74LSOO I741.SIZ 





nnzo M29 M33 M34 M37 M3S M38 M40 

14503 14503 74L52I 741S20 741S2I 74LS20 (4066 „gP 

— nr^ — — — — — — — i— aooisp 

« * 7 7 7 7 ‘-F-’ ^- jr ’ 



MS2 M54 MSB M56 MS2 

74LS30 7437 74LS08 74LS0S I404T 



ALL RESISTOf?S: J^WATT CARBON 



i 


P — < 

14 


P i 

14 ! 


> 4 




P i 

1 

5 


P i 

. . 1 


P 

16 


Ml M22 M4S M57 M59 M26 

14013 t4.0l3 74LS04 74LS76 I404<» I40^7 


1 


7 

P-- < 


17 

1 4 


7 

> i 


P i 


e 

^ « 


6 

i 



DRAWN 

Il_. 


CHECKED „ 

p.R.'ie. 


TRACED 


APPROVED 


DATE 

12. lO. 78 

J.W.1H2 


DATE 



I DIMENSIONS IN 

MILLIMETRES 
SCALE 

NOT TO BE SCALED 



TOLERANCES ANGULAI 

INCH DIMENSIONS 

DECIMAL TO 3 PLACES + 005 

DECIMAL TO 2 PLACES ± 010 

FRACTIONAL + 1/64 

METRIC DIMENSIONS 

DECIMAL TO 2 PLACES + 1mm 
DECIMAL TO 1 PLACE + 2mm 
WHOLE DIMENSIONS + 4mm 
UNLESS OTHERWISE STATED 



MATERIAL 



datron ELECTRONICS 



I LSI I ELECTRONICS LTD. NORWIC H. 

lO/l DIGrITAL PC.B. ASSY 



DRAWING No. 

430300 



DRAWING SIZE 

A2 

SHEET 
5 OF 5 





















DRAWING No. 

40030 

FIRST USED ON 



THIRD ANGLE PROJECTION 

DRAWN IN ACCORDANCE WITH BS 308 



ALL BURRS TO BE REMOVED 



SECTION A-A 




TEST Point 
terminal 
C»1coo7 5oAP. 



El 



* NVLATCH- SROMME-T 
GI 7 0) 1 - 4off 




-NyiATCH- PLUN&ER 
617010 - 4off 
N.6. FIT FROM Component 
SIDE OF PCB. 










TPS 

O O 




mount M4, ms. MI2 

ON I4WAVDIL SOCRET 
G05C60 - 3 OFF 



MOUNT ALL OTHER jCs ON 
IG WAY DIL SOCKET 
G05C6/ -SoFF 












«jQ in 

cv OK 



r>0 




vn 




r- 


00 


0^ 
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CJ 


O 


<u 
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o 


CJ 


u 



P - - - - ^ " 

I Oi \^\ ck* Cki 






0 




0 





|l. MAKE TPI-TPG FROM 22SWG.BTC. lA/iRE • 
PART N® 54-0002.. 








(QIJ )(QI5 Yqi7 X6*'9 







/ \Wiei UKIK 540DQ9. 
Sleeved fBDO(D4- 





I OFF 16 WAY RieSONl cable. ASS/ 
'^57/095/c 
SOLDER TO P.C.B 



CHANGES 



RELEASC6 TO 

1 pnooucnofj 

* 29.9.TB 

2 CIS AootD 4 *MO 

E.C.OTte. I 

rnjOUlA \AJJaA I 

5 R4I ADD£t> 

AUa.-M44> Idkladqei^4 
ECO Bin ^ 

FES 19 VM.G.<=» 

4 R40 \mM 3 iSOa 

OOOiai MOW VMK UttK I 
£.COa54 * 

EMAYB. W.^S. 

CLIP FORvil WAS 

^ 606005. I 

5 £C0.904 , I 

2I.G.7& IL-. 

eco 1000 4 lo25 

G RiiAON CLI^ 

W45GiOaOOl. S.>.j 

Dig WAS fe^Y.s.ac 

ECO 1217 

y CTI WAS 16 WAV , 
SOCKET ^ 

t-7.6- 6f 

ECO IS.S3 . 

a PAFKTS LIST- f 

CHANG-E . To 



MOUNT Ml 4 MU ON 24 WAY 
SOCKETS 005 064 - 2 off 



PCB 41 0097 “5 A 



J 

DRAWN 

II. 




TRACED 


APPROVED 


DATE 
3. 5.7S 


DATE 



DIMENSIONS IN tolerances angular 

L-m iin dimensions 

DECIMAL TO 3 PLACES + 005 

DECIMAL TO 2 PLACES + 01 0 

MILLIMETRES fractional + i'm 

METRIC DIMENSIONS 

SCALE DECIMAL TO 2 PLACES ± • 1 mm 

2 , I DECIMAL TO 1 PLACE ± • 2mm 

• • WHOLE DIMENSIONS + • Amm 

NOT TO BE SCALED UNLESS OTHERWISE STATED 



MATERIAL 



SEE PARTS LIST 



dstron electronics ltd. NORW ICH. 

DISPLAY DRIVER PCB. ASSY 107}/ 1081 



DRAWING SIZE 



A2 
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